

















THE ENGINEE 


JANUARY 29, 1960 28 ESSEX STREET, STRAND, LONDON, W.C.2 


Isolating vibration 
with LANGITE 


The vibration problems brought to us vary a good deal: often it is 
necessary to provide a resilient mounting to a machine so that its Shocks 













TWO SHILLINGS 








LANGITE | 





or vibrations are not dispersed to cause annoyance of personnel or 
interference with other machines. 


This Churchill Universal Grinding machine is installed at Shell Refining Co. 
Ltd., Shell Haven, and comes in another category. The object here is to 
protect the grinder from vibrations arising from other machines in the 
plant, so that its accuracy may be unimpaired. 


The grinder is carefully levelled and set upon a massive reinforced concrete 
block, which in turn is cushioned underneath and at the sides on pads of 
resilient Langite 4V. 


The result obtained by these simple means is wholly satisfactory. 


ANTI-VIBRATION PADS OF 





IMPORTANT USERS 


Langite anti-vibration pads are also 
supplied to: 


Ministry of Supply, Ministry of Works, 
Air Ministry, Post Office, 

British Railways, London Transport, 
Central Electricity Generating Board, 
British Broadcasting Corporation, 
London County Council, 

National Coal Board, 

U.K. Atomic Energy Authority, etc. 
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assembly weight 18 tons 
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Northampton 
relies on Bailey's valves 


At the Northampton Power Station, Bailey 
valves control the water supply for the cooling 
system. Backed by more than a century’s 
experience the company provides a standard 
range of high quality valves from 2 to 54 inch 
bore for pressures up to 150 p.s.i., for the control 
of oil, water, steam or gas. Advice is gladly 
given on all kinds of applications and a 
special Contracts Department is maintained to 
deal with valve schedules on large contracts 
anywhere in the world. 
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A FEW OF THE INSTALLATIONS 


USING BAILEY’S VALVES 


Malacca Power Station Selkirk (Manitoba) Power Station 
Basra Power Station Barbados Power Station 
Baghdad Refinery Barri Sudan 
Mond Nickel Refinery Colenso Power Station 
Penang Power Station Kuwait Refinery 
Roxburgh Power Station 


MOST OF THE C.E.G.B. POWER STATIONS 
AND A.E.A. STATIONS INCLUDING 


Battersea Hams Hall Nottingham 
Bold High Marnham Staythorpe 
Bradwell Littlebrook Stella North 
Calder Hall Marchwood Stella South 


Chapelcross Northampton Willineton 








9 
& VALVES 


SIR W. H. BAILEY & CO. LTD. HEAD OFFICE & WORKS: PATRICROFT, MANCHESTER 
TELEPHONE: Eccles 3487-8-9 Grams: Beacon, Telex, Eccles. LONDON OFFICE: Selinas Lane, Dagenham, Essex. DOMinion 2277-8-9 


SLUICE VALVES + PRESSURE REGULATORS - TEST PUMPS - TURNSTILES 
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How Tylers can 


Tylers possess the skill, knowledge and 

experience to solve all kinds of coverage 

problems with minimum trouble and delay. 

This ‘know-how’ plus the wide adaptability 

possible with our Precast Reinforced 

Concrete Units allow our own skilled 

erection teams to go into rapid action and 

complete the contract with surprising 

speed, economy and precision. 

We plan and erect all types of buildings 

for industrial, agricultural and community 

needs—spacious, aesthetically sound in 

appearance, of the utmost durability and 

complying with the Standard of Thermal 

No. 1220 of 1958. : Py 

You wil fd ur tations omar a 
low—and ao gi conforms to B.S.S. Code | 1 Li ; re Centre: Michael Birch Designs Ltd. 
of Practice C.P. I14/ 57. he ~ : Below: Yalding Village Hall 


TYLER 


TONBRIDGE 
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Colt 


experts were called in to make a scientific analysis 


f Colt 
8.R.C./3080 High Duty Extract Ventilators was 


installed 


ies oO 
-famous 
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a free manual 


rage shed 
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ELMBRIDGE 0161 


Fumes no longer bother anyone. 


Ventilation 
Exhaust gases from fork lift trucks and lorries were 
and on their recommendation a 


once a major problem in th 
In providing a permanent solution to this ventila- 


tion problem. Colt have added yet another chapter 
to their record of success—success which has 


brought repeat orders from many world 


concerns, 


Ask your secretary to send for 


to Dept; $38/Ic 


“Ulla 
Wh 


| | 
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Problem 
solution 


COLT VENTILATION LIMITED SURBITON SURREY TELEPHONE 
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PETROLEUM INDUSTRY 


150 to 100,000 g.p.h.; temperatures up to 600° F, 

DRUM Pumps meet the requirements of the petroleum 
Below: industry in a unique way and are suitable for liquids 
Motor driven Oil from the most volatile to the most viscous, over a wide 
Transfer Pump; range of temperatures. Cargo, bunkering, transfer, 
50 tons/hr. road tanker, refuelling pumps, etc. 


DRUM iy e U wi0 
"st 











020 © asaj HO'H, 


7 hme + 


THE DRUM ENGINEERING COMPANY LIMITED. 


EDWARD STREET WORKS, DUDLEY HILL, BRADFORD, 4. 
Dudley Hill 897/8 


London Office : 
o> Victoria Street, Westminster, S.W.1 Telephone : ABBey 3961 


Offices in Glasgow, Newcastle, cetera 
D ‘nter No. 41 on reply card 


Serving Britains Industry ) it f e ve ry 
application 


A 
rath 














STEEL SHEETS | there's a BTR High Test V-Belt 


Light and Heavy industry are 
served by Griffin Brand Steel 
Sheets—Bilack, Galvanised, Fiat A Grommet-constructed BTR 


and Corrugated. ; High Test V-Belt pulls a heavier 


We make the widest steel sheets load with a higher safety factor 
and have the largest general ‘ tn and greater gripping power. It 
gelvanising plant in Great Britain. ei a gives you more horsepower, more 
Metal Spraying by the most up- S a , ) output for electricity consumed 


to-date methods done in our xy 5 and a far longer belt life. The 
works or ‘in situ’. 3 





spirally wound construction of 
the Grommet ensures that each 


Metals deposited include: fe od eo ate : 
Zinc, Tin, Aluminium, Res individual cord winding carries an 
eeee This diagram shows (/) the load-carrying 
Copper and all its alloys, wit members (2), the rubber cushion and (3) the equal share of the load. And there’s 
Cadmium, Monel Metal, etc. A 2 ply cover of specially woven wear resisting ‘ 
- material of a BTR High Test V-Beit. This a BTR High Test V-Belt specially 


Grommet construction is available in Sections 


B, C, D and E. designed for every application. 


BTR Industries Ltd 


BRITISH THERMOPLASTICS & RUBBER MANUFACTURERS 


B R HERGA HOUSE, 


179 WEST GEORGE STREET VINCENT SQUARE, 
GLASGOW, C.2. ENGINEERS IM RUBBER talc 


Tel: CE Nera! 0442. "Grams: “CIVILITY Glasgow.” 
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A feature of the 
entire range of Plenty filters 


Jan. 





is that the cages are all removable by hand, 


so that no tools, lifting gear, 


or skilled labour are necessary, and maintenance 


costs are reduced. 


CUT THE COST! 


Eagle Iron Works, 


The illustration shows a 16” bore cast iron manually 
operated duplex filter for sea water; one of 51 filters sup- 
plied for different chemicals to the Du Pont Company 
(United Kingdom) Ltd., for their Maydown Works at 
Londonderry. 


The Plenty range of filters includes also Simplex units, steam 
jacketed filters, and special gas filters incorporating patent 
** Pafic ’’ elements. 


LENT 


& SON Ltd. 


3 


Telephone : Newbury 2363 (5 lines). Telegrams : Plenty, Newbury. 





Newbury, Berks, England 


Enter No. 51 on reply card 





Jan. 29,1990 THE ENGINEER 


Keith Blackman for Dust Collection 


Fa ae eR er OB BETTI 
Besa eee 
, ts << heds eta: em 


True economy in DUST EXHAUST 
and COLLECTION problems demands 


consideration of 





CAPITAL 
EXPENDITURE 
AND 
OPERATING 
COSTS 

AND 
MAINTENANCE 
CHARGES... 





“=, 


ym = ...1t pays to plan with Keith Blackman who do not minimise the 


7 


im | 
bes 5 

. importance of any of these factors, and who have over 76 years’ 
Pace 


experience in designing to specific requirements. 


‘Tornado’ equipment includes 


‘P’ TYPE FANS - DUST EXHAUSTING & COLLECTING UNITS + WET 
TYPE COLLECTORS - FABRIC TYPE DUST COLLECTORS - CENTRI- 
FUGAL SETTLERS - DUST SEPARATOR FANS - * TUBULAR HIGH 
EFFICIENCY COLLECTORS - *ELECTROSTATIC PRECIPITATORS 


* In collaboration with Prat Daniels (Stroud) Ltd. 





Applications include the exhausting and collection of 
FOUNDRY ‘DUST - GRINDING & POLISHING DUST - MINERAL & CHEMICAL DUST 


DUSTS FROM MANUFACTURING PROCESSES - WOOD REFUSE - BOILER GRIT 


Settie your dust once and for all—consult: 


Keith Blackman Limited 


MILL MEAD ROAD - LONDON N17 - TOTTENHAM 4522 
Birmingham - Bristol - Glasgow - Leeds -_ Leicester London WCl - Manchester + Newcastle-on-Tyne 


TA 2177/9684 
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RIGGING X STRAINING SCREWS - HOOKS - EYEBOLTS 
CHAIN SLINGS - LOAD BINDERS - WIRE GRIPS & SOCKETS 


TWO WOODS LANE - QUARRY BANK - BRIERLEY HILL - STAFFS 
Telephone: BRIERLEY HILL 77541-2-3 Telegrams : “LIFTWELL, BRIERLEY HILL” 
Enter No. 71 on reply card 








NETTLE D—first choice for all applications where service 
conditions are severe. Nettle D has all the desirable pro- 
perties looked for in a super duty quality and is designed 
to give maximum service in furnace positions involving 

high sustained temperatures, 


severe slag attack, and abrasion. 


43%, Alumina. 


@ Low in fluxing impurities. 
@ High Refractoriness. The use of Nettle D in vital furnace 


@ High under load strength. positions means longer furnace life, 
@ Low Porosity. fewer shutdowns and consequent 
High Bulk Density. greater output. 
Low After Contraction. 


High slagging resistance. 
High mechanical strength. Technical Data Sheet gladly sent on 


request. 


JOHN G. STEIN & CO. LTD. Bonnybridge, Scotland 


TEL.: BANKNOCK 255 (4 lines) 
Enter No. 72 on reply card 
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ACHANALT. 
BARONY. 

BOLD “B” 
CALDER HALL. 
CALGARY, Alberta. 


100 ton, 4 motor, Overhead Electric Travelling Crane, x 92'-0” span, at Bold “‘B’’ Power Station. CAMERON FALLS, Ontario. 
Photograph by courtesy of the Northern Project Group of the Centrol Electricity Generating Board. CASHLIE. 
CASSLEY. 
‘CHAPELCROSS. 
We have unrivalled experience in the er eae Weise 
supply and installation of overhead’ electric HALIFAX, Nova Scotia. 
travelling cranes for electricity undertakings HUNTERSTON. 


throughout the world. LA PAZ, Bolivia. 
Herewith a selection of Main Turbine Halls LITTLE BARFORD, “B” 
in Hydro-Electric, Steam and Nuclear Power LOCHAY. 


; LOCH SHIN. 
Stations, wherein Whartons have installed cranes LUBREOCH. 


during recent years. MARACAIBO, Venezuela, 
PADIHAM “B” 
RHODE,/ Republic of Ireland. 
STAYTHORPE “B” 
ST. JOHNS, Newfoundland. 


THE WHAR {[// CRANE € HOIST CO.LTD 


REDDISH STOCKPORT ENGLAND 


Phone : Heaton Moor 2227. Grams : “ Gallant, Manchester.”’ Code : Western Union. 
LONDON: Lincoln House, 296/302 High Holborn W.C. 1 Phone: Chancery 7911 Grams: Chancery 7911. 
SCOTLAND and NORTHERN COUNTIES: Fisher-Baxter & Co., 140 West George Street, Glasgow C. 2. : Douglas 1061-2-3. Grams: Fluorspar, Glasgow. 
MIDLANDS: A. R. Holland & Son, 89 Cornwall Street, Birmingham 3. : Central 1457. Grams: Central 1457, Birmingham. 
SOUTH-WEST: R. C. Collins, 48 Westbourne Road, Penarth, Glamorgan : Penarth 58527. Grams: Penarth $8527. 
NORTHERN IRELAND: General Engineering Products Ltd., 7/9 Great Patrick Street, Belfast. : Belfast 23743. Grams: Belfast 23743. 
REPUBLIC of IRELAND: Charles Nolan & Co., 2 Parker Hill, Lower Rathmines Road, Dublin. : Dublin 93510. Grams: Dublin 93510. 
CANADA: Marshall Equipment Co. Inc., P.O. Box 28, 61 O'Connell Avenue, Dorval Station. P.Q. Phone: Melrose 1-3528. Grams: Marauipco, Montreal. 

Sovten Russell Led., 1661 West Fifth Avenue, Vancouver 9, B.C. Grams: Rustle. 

Mumford, Mediand Led., 576 Wall Street, Viera, ate, Phone: 37-180, 37-187-188-189, Grams: Mandem. 

SOUTH AFRICA: Kenneth Ray Led., P.O. Box 5662, 34 A Street, Braamfontein, Johannesourg. Phone: 44-2168. Grams: Gemray. 


REPRESENTED IN PRINCIPAL COUNTRIES THROUGHOUT THE WORLD 
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MACHINING - FABRICATING - CASTING 


- 


| | ee ie ee ; See Ce: a GROUE 
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COLES DIESEL-ELECTRIC 


The user value design features of 
COLES SELF-PROPELLED, TRUCK- 
MOUNTED and SHUNTING LOCO 
CRANES are appreciated by most of 
the biggest names and projects in the 
world. Here are some of them: 


Snowy River Hydro-Electric Scheme; 
U.S.A. International Missile pro- 
gramme; every U.K. atomic project; 
Woomera Rocket Range; Boeing, 
Bristol Aircraft, De Havilland, Douglas 
Aircraft, Fairey Aviation, Handley 
Page, Hawker Siddeley, Saunders - 
Roe and Vickers-Armstrongs. Coles 
are in service with I.C.I.; Ports from 
London to Freemantle; Steelworks 
from Ravenscraig to Durgapur; B.P., 
Esso, Shell, Mobil; U.K., U.S.A. armed 
forces and most other forces through- 
out the world. 








Coles handied Admiral Byrd's giant 
Sleighs, constructed for the Geophy- 
sical Year exploration; they unloaded 
Sir Vivian Fuchs’ Sno-Cats, after the 
successful Trans-Antarctic exploration; 
a Coles Crane helped build ‘Atomville’ 
—the atomic village that serves the 
Monte Bellos Rocket Range in Aus- 
tralia. 


For their outstanding combination of 
strength, mobility and accuracy with 
exceptional power flexibility, Coles 
have been chosen to carry out many 
important and precise operations, such 


THE NAME THAT Gloss in the world and the costies 


Rubens painting, ‘Adoration of the 


CARRIES WEIGHT IN Magi’. Coles Cranes were used in the 


loading and unloading of the statue of 
Chri on 
YOUR INDUSTRY rrcoere.oumens,sn "on 


3% REGISTERED TRADE MARK 


WIDE 
VISION CAB 


Designed for maximum 
comfort plus efficiency, the 
operator is situated in a 
forward position on the 
full-circle-slewing super- 
structure—his eyeis always 
on the hook, with large 
wide vision windows giving 
an unrestricted view of 
your working area. 


ELECTRIC 
MET DAY LED 


Ele 
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CRANES 446 an W/esfutent} (Y Athiqu. 


ONLY COLES CAN CLAIM :— 


(1) THE GREATEST ANNUAL PRO- 
DUCTION OF MOBILE CRANES. 


(2) THE WIDEST RANGE OF LIFTING 
CAPACITIES. 


(3) THE LARGEST MOBILE CRANE 
MANUFACTURING PLANT IN EUROPE. 


(4) CRANE FACTORIES IN FULL PRO- 
DUCTION IN GREAT BRITAIN, U.S.A., 
AUSTRALIA AND WESTERN GERMANY. 


(5) MORE CRANES IN SERVICE THAN 
ANY OTHER MAKE OF MOBILE CRANES. 


... and over 80 years’ experience of 
the biggest, toughest and most com- 
plicated handling jobs is behind the 
design of Coles new range of Diesel- 
Electric Cranes ; from Concrete to Air 
Engines, Coles flexibility counts. 

When you use Coles you achieve 
speed and precision with safety. 


UNIT CONSTRUCTION 


Coles Cranes are designed for max- 
imum work with minimum main- 
tenance; this clean, simple layout 
ensures easy maintenance’ with 
quickly removable, self-contained, 
totally-enclosed units. The super- 
structure base is accurately machined 
to receive the self-contained units of 
hoist, derrick and slew motions, 
power unit and generator. Easily 
removed panelling gives maximum 
weather protection and quick access- 
ibility for ease of servicing. 


FINGER-TIP CONTROL 


After only a few minutes instruction 
anyone can operate a Coles Crane. 
Pilot switches and accelerator are 
grouped together for easy, fatigue-free 
operation; every control movement 
is instinctive, leaving the operator 
free to concentrate upon signals and 
his load. Coles finger-tip electric 
control ensures a fresh, alert operator 
efficient to the end of the day —a vital 
safety factor. 





SAFETY 


Coles many safety devices remove 
the human element risk and give the 
operator the security and confidence 
which enable him to work efficiently 
under all circumstances. In addition 
to the visual radius indicator which 
shows the safe working load, an 
automatic safe load indicator is fitted 
to weigh the load at a given radius, 
also giving the operator visual and 
audible warning of any tendency to 
overload—while preventing automa- 
tically the lifting of an unsafe load, 
irrespective of jib positions. 


PRECISION WITH 


Coles fast, finger-tip controlled 
motions provide an infinite range of 
speeds from zero to maximum. 
Faster, smoother, safer operation 
with maximum handling economy is 
obtained by simple operation of the 
accelerator pedal. 





SPEED 


Designed, manufactured and marketed by:— 
STEELS ENGINEERING PRODUCTS LIMITED, 


Sunderland, England SALES AND SERVICE: 
London, Birmingham, Manchester, Newcastie and Glasgow 


FULL-CIRCLE 
SLEWING ae ee 


by crane crane from 
103°73 sq. ft stand'ng position 


EFFORTLESS TRAVEL : ma Sagpaaesse. 


Coles Cranes move fast on the road 
and are designed for swift, easy 
movement from job to job, under ail ot ledge ee 
operating conditions; built specially \ Fr ser brag pa Bort _ 
to withstand the heavy stresses and » 5.000 04. ft. 
shock loadings unavoidable on Crane | 
duties. Our road travel experience is ae 

ee: = es 


' 
A Coles full circle slewing crane 


greater than any other European 
Manufacturer, let us pass this on to 
you. 
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PLYWOODS 

DECORATIVE PLYWOODS 
BLOCKBOARD 
LAMINBOARD 

DOORS 


C.F. ANDERSON & SON LTD. Timber and Plywood Importers Wallboard Specialists 


ISLINGTON LONDON N.1I. Telephone: CANonbury 1212 (28 lines) 
Enter No. 121 on reply card 





SERVES INDUSTRY WELL... 


IVI EADOW PELY 


DOES SO MANY JOBS SO WELL 
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AND MAKING SWITCHGEAR 


You, as an engineer, know that there 
can be no sharp dividing line between 
designing and building. A good design 
incorporates experience gained in 
making, testing and installing similar 
equipment in the past. And, of course, 
it is also shaped by the experience of 
all sorts of people using the earlier 
designs under a variety of conditions 
that could not be simulated in any test 
laboratory. 

To a long-established company such 
as Crompton Parkinson this process 
of feedback of information to the de- 
signer is fundamental. It is the guiding 
factor in those details that defy speci- 
fication but which, in aggregate, have 
so profound an effect on reliability and 
performance. 
Forexample,thecompreheisive ranges 
of Crompton Parkinson oil and air- 
break switchgear have been built up as 
the direct result of 60 years’ experience 
in this field, backed by extensive de- 
velopment work in up-to-date research 
laboratories and an ASTA-approved 
testing station. 

Testing of all types of switchgear is 
carried out under conditions far more 
severe than any likely to be encoun- 
tered in service and during production, 
the performance of every unitis checked 
at all stages, up to complete assembly. 
This ensures the high standard of 
reliability and thermal and mechanical 
safety that is demanded of a ‘baianced' 
switchgear design. 





(rompton Parkinson 


Member of 
@ ATOMIC POWER CONSTRUCTIONS LTD., 
One of the Five British Nuclear Energy Groups. 


Makers of Electric Motors of all kinds, A.C. and 
D.C. Generators, Switchgear, B.E.T. Trans- 
formers, Cables, instruments, Lamps, Lighting 
Equipment, Batteries, Stud Welding Equip- 
ment, Traction Equipment, Ceiling Fans. 


CROMPTON HOUSE, ALDWYCH, LONDON, W.C.2 
Enter No. 131 on — 
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F E LD N G A wide range of “ Fielding ’’ Hydraulic Open Gap 


Presses is available, covering a variety of 


() 1 e n applications. These presses are supplied complete 


with self-contained pumping equipment, or 


G qa 0 alternatively to operate from an Accumulator 


System .... Your enquiries will receive our 


careful and prompt attention. 


Presses 


MEMBER OF = 


Fielding & Platt Limited Gaxw 


ENGINEERS ~«- ATLAS WORKS -: GLOUCESTER + ENGLAND 
K/FP.1S 
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The Joseph Adamson Waste Heat Boiler is designed 
to make efficient use of the waste gases leaving open- 
hearth furnaces, reheating furnaces, soaking pits, gas 
retorts, etc. 

The straight-through fire tubes have a high ratio of 
length to bore, giving about 90% tube efficiency and 
providing a large area of heating surface in a compara- 
tively small space. Brickwork setting is not required 
and air infiltration is thus avoided. 

A feature of Joseph Adamson Waste Heat Boilers 
is that a special cleaning device can be provided in the 
outlet chamber to allow the tubes to be cleaned while 


& 


the boiler is at work. Pa or} 


JOSEPH ADAMSON & CO. LTD. 
P.0.80xX 4° HYDE: CHESHIRE 


in association with 
Adamson Alliance Co. Ltd., 165 Fenchurch St., London, E,C3 
The Horsehay Company Ltd. Wellington, Shropshire 


THE ADAMS ON GROUP 
JAA 
Enter No. 151 on reply card 


‘‘RUBERT” High Precision FEELER GAUGES 


can be supplied also : 













AS LOOSE BLADES IN PLASTIC CONTAINERS 


< 





IN BOXES OF ASSORTED BLADES 
to simplify storekeeping 
> 


Ideally suitable in the Workshop, Inspection 
Room, etc. as Packings, Shim Steel, etc. 





From 0.0008” to 0.030” 
Ask for Leaflets 


We also make any thickness and size of 
Feeler Gauges to customers requirements 





ACRU WORKS, DEMMINGS RD., COUNCILLOR LANE, 
RUBERT & CO. LTD. cresoie, cirestine Telephone: GATley 585 
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Pressure 
In 
your 

machine 


Why overload your machine 
shop when you can “farm 
out’ the bulk of your repeti- 
tion work. it is usualiy 
more economical to call on 
FORDSMITH the repetition 
specialists. They are fully 

ul to deal quickly and 
efficiently with your imme- 
diate problems. So, for ali 
oyuee of Capstan, Milling and 

Hing work etc.—remember 
FORDSMITH of Manchester 
pa Fee best people to deal 
wit 


H. FORDSMITH LIMITED, 


Hadfield Street Works, 


Cornbrook, Manchester, 16. 


Telephone: Trafford Park 16154 









repetition people 


F2 
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What it is... 


An anti-corrosive alkaline 
boiler scaling liquid which re- 
moves old scale and prevents 
its further formation. It is easy 
to use and to control and has 
no harmful effects on surfaces 
of boiler and gaskets. 


FEED WATER 
TREATMENT 


MODERN APPROACH WE OFFER 


TO BOILER PLANT 125 
TROUBLES YEARS OF EXPERIENCE 
TRAITEMENT IN THE DESIGN AND 
ia MANUFACTURE OF 
VALVES AND COCKS 


IDRO -A SERVICE 


What it does... 


It cleans all scale in a period of 
about 3 months and thereafter 
positively prevents any scale 
formation whatsoever. It re- 
sults in chemically pure (pH-7) 
steam and no component of 
the liquid can be detected in 


the condensate, which will be ROBERT HARLOW & SON LIMITED 


free from odour or taste. 


Technical control service pro- HEATON NORRIS, STOCKPORT, CHESHIRE 


vided at no extra cost. 


Telephone: STOckport 3403/4/5 
J. G. GREGORY & SON LTD. a 


LONDON OFFICE : 


TALKE i“ STOKE-ON-TRENT Telephone: COVent Garden 0315/6/7 CW 2538 


Telephone :— KIDSGROVE 203! (3 lines) 


Enter No. Tel on reply card Enter No. 162 on reply card 


New 150 page catalogue available 




















ee 
In bronze 


E FROM 1-02. T0 5 TONS 


Large illustration shows 

a Shipham casting for a 

Centrifugal Pump Cover | 

—overall length 4’ 0°; | . Son ae : 

weight 1330 Ibs. | : 

cea ge gp bi 

fsck ce | SHIPHAM & COMPANY LTD., HAWTHORN AVENUE, HULL 
= “A MEMBER OF THE NEWMAN HENDER GROUP 
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RESOLUTION 


LET MIL TAKE THE WORRY and ANXIETY OFF 


YOUR SHOULDERS DURING 


REQUIRE 


Telephone 


NA 
a7 


VET 


MACHINERY 


1960 WHEN YOU 


FACTORY and PLANT layout and installation. 


Machinery and plant, dismantling, removal, erection, 
installation, maintenance. 


Erection and dismantling of boilers and chimneys. 
Electrical installations and maintenance. 


BIRMINGHAM MIDLAND 5731 P.B.E. 
CARDIFF 25471 

GLASGOW CITY 6597 

LONDON ACORN 6044 P.B.E. 
NEWCASTLE UPON TYNE 22336 


INSTALLATIONS LTD 


60a HIGH STREET, ACTON, LONDON, W.3 
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—the most versatile 
small pumps ever! 


The unique design of the Girdle- 
stone ‘Seal’ range of centrifu- 
gal pumps enables them to be 
mounted and driven in many 
different ways, and their exclusive 
mechanical shaft seal arrange- 
ment makes them suitable for all 
water duties and for handling a 
wide range of solvents and corro- 
sive liquids. 


& 
Seal’ 
CENTRIFUGAL PUMPS 


Available in five sizes from }?" to 
14”, with same shaft and flange 
dimensions for interchangeability 
of mounting. Constructed of 
cast iron, bronze or stainless 
steel. Illustrations show the 
pump fitted as a Motorpump 
Unit and as a Direct-coupled set. 


og conse! 


For fully informative leaflet, write to : 
GIRDLESTONE PUMPS LTD. 
23 Davies Street, London, W.1. Telephone: Mayfair | 354 & 5317 


hin 
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WIRE 
ARMOURED 
RUBBER 
HOSE 


for varying specifications with FLAT, HALF-ROUND and 
ROUND spiral wire. Internal diameters from 4 ins to 8 ins — 
made tough for hard work and years of service 


Details and prices sent on request. 


BREWERS’ HOSE 
ROCK DRILL HOSE 
SALVAGE SUCTION HOSE 


HYDRAULIC HOSE 
SAND-BLAST HOSE 
TAR SPRAYING HOSE 


Full details of these and many more special purpose hoses 
from :— 





RUBBER WORKS 
COMPANY LTD. 





SPECIALISTS IN 
RAILWAY ROLLING STOCK EQUIPMENT 


P.O. BOX 7, RENFREW 
Telephone: RENFREW 2384 ’Grams RUBBER, RENFREW 
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GONVEYOR-ELEVATOR Ge: 


LOWER BRIDGE WORKS 


SPIRAL CONVEYORS, ACCRINGTON 


BUCKET ELEVATORS, Etc. lr’ | a sameeZagnan No.3 


Enter No. 181 on reply card 
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DREDGING PLANT Birertions tna 


Capabilities. 


PATENT CUTTER HOPPER DREDGERS, PATENT DIPPER DREDGERS, 
BUCKET DREDGERS, GOLD & TIN RECOVERY DREDGERS, FLOATING CRANES 





Hopper Barges 

Screw Steamers, 

Side and Stern 

Paddle Wheel 

Steamers, Tugs, 
etc. 


New Buckets, 
Links, Pins, 
Gearing etc., 
supplied for 
existing 
Dredgers 


éyard oil-fired Steam Dipper Dredger, built for the Greek Government. Output 255 cubic yards of 
cobbles and boulders per hour dumped to a radius of 90 feet and a clear height of 30 feet. 


FLEMING « FERGUSON L”™ 


Phone: Paisley 4121. SHIPBUILDERS & ENGINEERS, PAISLEY, SCOTLAND. Tel. Add.: “Phenix Paisley.” 
Lendon Office: 54-62 REGENT STREET, W.1. Phone Regent 6247 
Crane Steamer M.O.W.T.8 built for Ministry of — Transport. Dimensions: 


Taga Tad gmc Da Tada d aI gD agar da AANA Added eM MALATE AASAEMTEMLEALEA —I73 Yoet bv 57 Vent by 12 feet 6 inches.” Loads 60 conn mt 80 feet radi 
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IN ANY QUANTITIES; IN VARIOUS 
LENGTHS AND WITH A VERY WIDE 
RANGE OF INSIDE DIMENSIONS 


GET ONTO AND WALL THICKNESSES 
M&Il FOR 


‘ PAXO LIN ; **PAXOLIN” is the registered trade mark for our synthetic resin bonded 
, laminates having paper, fabric, glass, nylon, asbestos or other fillers 
TUBES bonded with ethoxyline, melamine, phenolic, silicone or other resins. 


Please write for our booklet “Paxolin tubes and cylinders ”’ 


11 Ea § the electrical insulation people 


THE MICANITE & INSULATORS CoO., LTD., 


BLACKHORSE LANE, WALTHAMSTOW, LONDON, E.17 : Tel: Larkswood 5500 - Telegrams: Mytilite, London, Telex - Telex: 25183 
Enter No. 183 on reply card 
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The Glacier Designer’s Handbook should 
be in the hands of every draughtsman. 


With it the drawing of Plain Bearings becomes quite 
unnecessary: it is sufficient to quote a part number. 
It will save you pounds’ worth of time and trouble! 
GLACIER Designer’s Handbook No. | deals with 
STANDARD BEARINGS. 

It provides (a) Complete technical data on fits, finishes, 
tolerances, housing diameters and clearances; 
advice on assembly, operating conditions etc; (b) 
Tables of standard sizes of machined bronze bushes, 
wrapped bushes, dry bearings and bearing materials 
—all of which are available from stock on quotation 
of a single part number. 


GLACIER Designer’s Handbook No. 1 
is the first of a series designed to 
save designers time. 


FREE OFFER: We will send to any company, on 
receipt of a request from an official of the company, 
a copy of the GLACIER Designer’s Handbook No. 1 
for each of their draughtsmen. WE WILL ALSO SEND 
A COPY TO ANY INDIVIDUAL DRAUGHTSMAN WHO 
WRITES TO US ON HIS COMPANY’S LETTERHEADING. 


Write now to: 


LAGIER 


THE GLACIER METAL COMPANY LIMITED - DEPT.6 - ALPERTON - WEMBLEY - MIDDLESEX 
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ALSO AV AILABLE 


2500kW 440 yolts 3-phase. 50 cycles pass-oul condensing sT EAM 
TURBO ALTE RNATOR sET >» i Thomson-Houstom 
‘ 5, or more steam! 


255 ps 
hour at pressures up to -- 
fully condensing and 15 complete wit 
rwoO 1so0kW, 440 volts, 
iype AM A 
ating yurbines b 
n 180 200 Pp s.i., 
b. back pressure . 


3-phase, we 


‘ o operate 
aries @ rchgear- 


4-wire back pressure 
h incorpor- 


temperature, 


TWO 1000 
ed at 3000 F kW bac 
e with et: ALT back pressure ty e ST 
pe STEAM ERNATOR SETS j pe STEAM TURBO 
S incorporating turbines b 
nes dy 


Bover!. complet 


_ 9 cycles back 


alternat 
750k. 400 volts 
TURBO ALTER 
porating tut 
Fah temperature, 
60 ib. Direct cou 3 195 lb Ic . 
NEW SOOkW geared back pres: ! ALTER- -/Sq. IN. and suitab 
able for exhausting 
against 


oR SET >Y Vickers, Ine ot 15/20 Ib. back ; 
| sure pressure. The turbines direct coupl 
up ed 


. incor 


B li * ‘ . a re . re 


designed t° wor 

vemperature, exhausting ag ack t 

Direct coupled through gearbox to alter hrough gearbox b 

volts, 3-phase $0 cycles supply 1500 £-p-™- ) y David are 

switchgear n, ratio 4; 5 ; 
sookW back pressure type STEAM T ERNATOR SET ; 2 to 


> ‘ pine designe 10 . inee i 
prin Thome 300 sce achat 0-8 p.f., wound for 3-3 ey 3 re Co., 1250 kVA 
3-3 kV, 3 phase, 50 cycles f 
. ycles, Star 


4 300 pst * supe 
pressure Direct coupted at 3000 p.m 


400 volts. 3-phase 50 cycles supply. with connected 1000 rp m with di 
ey irect cou 
pled excit 
cr. 


mperature exhaust- 
pled to alternator 


INE DRIVEN 
e¢ and direct 
men C 9 | ia RK 


on SONS AND COMPANY 


nausting against 1Sib back pressure. 
j 








by Mather & Piatt. with excrter 


LIMITED 


LONDON, W.12 ST 
STANNINGLEY, Nr. LEEDS 


71 elephone _- 
: Sh ' 
pa Telegrams epherds Bush 2070 Tel 
s: Omniplant. Telex, Lond elephone : Pudsey 2241 
aps aon. 7 


Telegrams : Coborn, Leed 
, Leeds 
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SILENTBLOC 


SILENTBLOC LIMITED MANOR ROYAL CRAWLEY SUSSEX 
Telephone: Crawley 2100 Telegrams: Silentbloc Crawley 
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MARATHON 
DROP HAMMERS 


for high speed production 
of intricate forgings 
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Specially designed for high speed production 

of intricate forgings, Massey Marathon Drop 
Hammers have compressed air control for easier 
operation. Electrical drive ensures low upkeep 
costs and the design of the slides and standards 


makes accurate die alignment easy. 


Important design features include fully automatic 
control for any length of blow and the lifter is 4 


insulated from shock for longer life. 


(MASSE. * 


MARA’ 


Available in sizes from 10 cwt. to 40 cwt. 


20 cwt. Marathon Drop Hammer 


in our own forge. 


ed 


jess 
V 


STAND 26, GRAND HALL 
INTERNATIONAL MACHINE 
TOOL EXHIBITION 
OLYMPIA 
JUNE 25th-JULY 8th, 1960 


MASSEY DESIGNS INCLUDE :- ee 


Steam and Compressed Air Hammers, b 


Pneumatic Power Hammers, Friction 


* 


= 
on 


Fe 


and Compressed Air Drop Hammers, ape 
Counterbiow Hammers, Foreine |. [B&S.AASSEY FE? opensHAW - MANCHESTER - ENGLAND 


Drop Hammers, Double-Acting Steam 





Presses, Use Rollers, Trimming 


Presses, Tyre Fixing Rolls. 
MAKERS OF THE WORLD’S GREATEST RANGE 


OF FORGING AND DROP FORGING PLANT 
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DUST COLLECTORS - AIR CONDITIONERS - 
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Crown pore reserved: reproduced by shiihiahs of the Controller, H.M. Stationery Office 


GETTING BLOODHOUND | 


For the launching gear of the Bristol/Ferranti 
Bloodhound a 15” diameter high pressure axial cooling fan 
was developed specially by Air Control Installations Ltd. 


Once again Air Control products have proved that 

they measure up to the most stringent specifications. 
And it is reassuring to know that a firm like Air Control 
make a very wide range of air treatment plant and 
equipment for numerous applications. 


From the Air Control range you can select the 
equipment best suited to your needs. . . air filters, air 
conditioners, dust and fume control plant, fume 
extraction plant... plus the greatest range of industrial 
fans available. 


AIR CONTROL 


INSTALLATIONS LIMITED 


RUISLIP MIDDLESEX - RUISLIP 4066 
BIRMINGHAM - MANCHESTER - NEWCASTLE + GLASGOW 


FANS 


* 


AIR CONDITIONERS 


OR UR an on Oo} GG Sen gels 





an | 


‘LTERS 
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COWLISHAW 


FUP WALKER 
» MANPOWER * 


WITH A i 


“MORN; 400 TON 
Oo, || ELECTRIC 


\ § HOIST BLOCK ® 
1e)) 


he an es a Se a 
YOUR HEADROOM PROBLEMS 
A f SOLVED 
i Write, Phone or Call for our Tech- | 
- nical Representative’s Advice. | 


MORGAN 


L[ftways ama Fiwerways ’ 
$4, WILKIN STREET, LONDON, W.W.S outer Casings 


tie for the famous range of Bratt 
Colbran gas fires at their 
Wembley works. 

This advanced and highly 
efficient design of gas fire sends 
convected warm air to every 
corner of the room in addition 
to the normal radiant heat. 
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LOCOMOTIVES 


Designers and Builders of 
Steam, Diesel and Diesel-electrie 
and Battery Locomotives for 
ali purposes. Flame Proof 
Diesel and Battery Locos 

for underground working. 


HUDSWELL, CLARKE eee Ss oe eee 
& COMPANY LIMITED COWLISHAW WALKER PRESSES with their 
Railway Foundry, Leeds fine craftsmanship and inbuilt dependability have 
Manne eomees that extra frame and slide rigidity which guarantees 


14, Howick Place, Victoria Street,S.W.1 | ° > 
better pressings and longer tool life. 
TELEPHONE 


ver | COWLISHAW, WALKER & CO. LIMITED 


Cowlishaw, Stoke-on-Trent 
Telephone: ViCtoria 5472 








| 
Biddulph, Stoke-on-Trent Telephone: Biddulph 3254 Telegrams: 
London Office: 117 Victoria Street, Westminster, London, S.W.1. 
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FLOWMETERS for petrol 


Amal Flowmeters are precision instruments used exten- 
sively on engine tesi bed installations and enable the fucl 
flow to be directly read off at every instance of engine 


performance. 

Their accuracy is within plus or minus 2 per cent. a MAL LTD -HOLDFORD ROAD 
WITTON - BIRMINGHAM 6 

Various models are available covering a range of I pint per TEL: BIRCHFIELDS 4571 


hour to 400 gallons per hour. 


Send for list No. 323. 
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--e-for DUNLOP 


Dunlop put their trust in geared 
crankshafts which drive this 
small but powerful compressor 
in aircraft actuated systems. 

Each compressor supplies 

3,200 p.s.i. storage pressure at 
3,200 r.p.m., yet weighs only 10ib. 


Have you had literature on our 
Gear. Grinding Service and Gear 
Grinding machines ? 


It’s yours for the asking. 


4 The Gear Grinding Co. Ease 


Makers of the “ ORCUTT ™ range of gear and spline grinding machines and gear measuring machines 


CRANMORE BOULEVARD * SHIRLEY : SOLIHULL - WARWICKSHIRE 
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DERBY RELY ON |NATIONAL]... 
the pioneers of Dual-Fuel engines 





Maximum reliability—a failure of power for even a short period 
could increase river pollution beyond the specified maximum—that 
is why the Derby Corporation decided on dual-fuel engines in their 


new sewage disposal plant at Spondon Works. 


The pumping station houses five National engines each driving through 
David Brown speed increasing gears, a vertical shaft single stage multiflow 


S W n C re pump rated at 20 m.g.d. supplied by W. H. Allen, Sons & Co. Ltd. 
. é e 
re Ps h | | ty Three of the engines are designed to run on a mixture of sludge gas and 
diesel oil and two as;straight diesel engines. All five engines have a 
C 0 U nt S continuous rating of 231 b.h.p. at 600 r.p.m. 
Details of National dual-fuel engines ranging from 156 to 1248 b.h.p. 


will be supplied on request. 


NATIONAL] 








THE NATIONAL GAS AND OIL ENGINE CO., LTD., ASHTON-UNDER-LYNE, LANCASHIRE. 
Overseas Organisation : HAWKER-SIDDELEY BRUSH INTERNATIONAL LTD., NATIONAL WORKS, ASHTON-UNDER-LYNE, ENGLAND 


A member of row Hawker Siddeley Group 


NAT 72 
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Are these hands helping you? 





* Microscopic examination 
of test panel. 


These are the hands of a chemist in a Pinchin Johnson paint 
testing laboratory, ensuring that material complies exactly with the 
required specification. Technical service from start to finish is the 
basis of P. J. leadership in the supply of paint to industry. This service is 


effectively yours through your nearest P. J. branch. 


PINCHIN JOHNSON & COMPANY 
Head Office: 4 Carlton Gardens, London SWI Tel: TRAfalgar 5600 


Principal Service Branches and Stock Depots 


BELFAST 5: Dalton Buildings, Dalton Street. Te/: Belfast 58643 
BIRMINGHAM |: King Edward's Place, Broad Street. Tel: Midland 1042-3-4 
7 SS BOOTLE 20: 72 Brewster Street. Tel: Liverpool, Bootie 2121 


BRIGHTON |: 26/27 Elder Place. Tel: Brighton 23739 
PAINT PRODUCTS BRISTOL 8: 21 High Street, Clifton. Tel: Bristol 33889 
niin: +" GLASGOW C2: Ocean Chambers, 190 West George Street. Tel: Douglas 3281-2 
LEEDS |: Permanent House, The Headrow. Tel: Leeds 24377 
MANCHESTER 3: 22 Bridge Street. Tel: Blackfriars 3800 
NEWCASTLE-ON-TYNE 1: Pudding Chare. Te/: Newcastle-on-Tyne 21919 
SOUTHAMPTON: Off West Quay Road. Tel: Southampton 23648 
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STERLING SAFWAY 


HOIST TOWER 
EQUIPMENT 


The first fabricated Hoist Tower to be produced 
in this country — especially designed to give the 
following advantages... . 


1. Quickest erection—S0 ft. in 2 hours complete. 
Designed for use by unskilled labour. 
Possesses greater stability and strength. 


Only five component parts—no loose fittings. 


5. It is the COMPLETE answer and includes 
self-locating boards—wire mesh panels—manually 
operated gates at base—safety gates at working 
lift—and will suit any normal type of material 
hoist or small Passenger hoist. Full details from 


STERLING-SAFWAY 


LONDON BEDFORD EDINBURGH 

Iddes!eigh House, Sterling Works, 23 Rutlaad Square, 

Caxton Street, S.W.1 Bedford. Edinburgh, 1. 

Tel. ABBey 3017/8 (2 lines) Tel. Bedford 5338 (3 lines) Tel. Fountainbridge 3254/5 





GLASGOW JARROW BRISTOL 

28 Renfield Lane Sterling Factory, 175 White Ladies Road, 
Glasgow, C.2. Jarrow, Co. Durham. Bristol, 8, 

Tel. City 6201/2 Tel. Jarrow 89-7721/2/3 Tel. Bristol 39112. 


ee RS Me 
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An Exhibition in itself. jes 
























one of WARDS 


MACHINERY SHOWROOMS 
AT SHEFFIELD 


Others at: SILVERTOWN (LONDON) - GLASGOW -_ BRITON FERRY 


VISITORS ARE ALWAYS WELCOME AND 
REMEMBER—WARDS MIGHT HAVE _IT! 














ALBION WORKS - SHEFFIELD 
THOS. W. WARD LTD J ionoon orice: sretrennam House 
. LANCASTER PL. STRAND W.C.2, PHONE TEM 1515 


G.56 
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Thick walled tubes, seamless pressed, undergoing 
tests using super-sonic equipment. 

Our products meet the most exacting requirements 
of all British and Foreign inspection standards. 


HIGH PRESSURE VESSELS AND TUBES 


Nowadays the varied processes used in industry demand plant capable of 
operating at extremely high pressures and at high and low temperatures. 
We employ three different methods of manufacture for such plant — 


seamless forging 
seamless pressing 
seamless drawing 


The choice of the most suitable one of these, coupled with the selection of 
the right material, ensure the most economical manufacture of our vessels 
and tubes. Our works are equipped to handle ingots up to 120 metric tons 
for making these products. 


STAHL- UND ROHRENWERK REISHOLZ GMBH. DUSSELDORF-REISHOLZ 
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Consult us for:— 


OPEN STEEL FLOORING 

TUBULAR HAND RAILING & STANDARDS 
STEEL PLATFORMS & STAIRCASES 

TANK WORK 

PRESSED STEEL GUTTERS 

GENERAL PLATE WORK & FABRICATIONS 


E. HAYWARD & CO. (Fabrications) LTD. 


POUNTNEY STREET - WOLVERHAMPTON 
Telephone No.: Wolverhampton 23300 
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STEAM * O1L « AIR * GAS” 
HIGH PRESSURE HOT “WATER. PRESSURES uP 10 900 Pee 


TEMPERATURES uP TO soo" F. 


A REGULATING 
STOP VALVE 


THE STAINLESS STEEL 
\ CLACK AND SEAT GIVE 
MAXIMUM PROTECTION 
TO THE VALVE FACES 
WITH NEGLIGIBLE 
PRESSURE DROP 


SUITABLE FOR STEAM, 
GAS, Oil, AIR AND 
HIGH PRESSURE HOT 
WATER. 


ae EG 


Manvfactured by NEWMAN HENDER & CO. LTD. 


GLOBE VALVES | 


ave the amower 














THE PORTED 
CYLINDER OF THE 
VALVE CLACK 
ENSURES AN 
EXCEPTIONALLY 
FINE DEGREE 

OF REGULATION 


BRITISH STEAM SPECIALTIES LIMITED 
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Gilled Tubes & itéolers 


HUNT HEAT EXCHANGERS LTD. 
Middleton, Manchester 
Enter No. 313 on reply card 
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Special Offer! 


EDWIN DANKS 
OF OLDBURY 


ANNOUNCE A REDUCTION OF 
O 
+ %o 
FROM THE STANDARD LIST PRICES OF 
Oldbury Chain 
Grate Stokers 


ordered in the twelve months commencing Ist November 1959. 
Hire purchase terms are available from that date. 


Price Reduction 


This offer is made in recognition of the national importance 
of maintaining a healthy coal industry and in support of 
the National Coal Board Campaign. 


Proved by 17 years’ successful operation, the Oldbury 
Stoker endorses the claim of the National Coal Board that 
coal, the home produced fuel, is competitive in price and 
performance with other fuels. 


The Oldbury Stoker, the first successful chain grate stoker 
for shell boilers, was developed by Edwin Danks of Oldbury 
in 1942, with the prime object of burning efficiently low 
grade slacks, owing to the shortage of graded fuels. To-day, 
more than 6,000 Oldbury Stokers are in the service of 
industry, burning all sorts of solid fuel— 


ECONOMICALLY by reducing fuel and labour costs. 
SMOKELESSLY in compliance with the Clean Air Act. 


Manufacturers who appreciate the manifold advantages of 
burning Britain’s native coal are invited to send for details of 
our Special Offer and Publication 1618 — THE OLDBURY 
STOKER. 


EDWIN DANKS & COMPANY (OLDBURY) LIMITED 


OLDBURY, BIRMINGHAM. 


LONDON - BIRMINGHAM <« CARDIFF - 





GLASGOW - 


Telephone : 
LEEDS - 


Brierley Hill 77311 


MANCHESTER - NEWCASTLE-ON-TYNE 
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TUBE & BAR STRAIGHTENING 


eS ae 


MULTI - CROSS ROLL 


TUBE 
STRAIGHTENING 
MACHINE | 


On all classes of steel and non-ferrous 
tubes and bars, these Bronx Type 6.CR 
machines (all rolls driven) are unequalled 
for the highest straightening speeds, giving 
perfect straightness with perfect surface 
finish. Illustrated is Type 6CR3—Tube 
capacity {," to 1}” diameter. 








\ 





Other machines in the series are capable 


There are also Bronx Plate Bending of dealing with tubes from 4” to 12" dia. 


Rolls, Guillotine Shears, Sheet and 
Plate Levelling Machines etc 


Write for Catalogues. 


BRONX ENGINEERING CO. LTD., LYE, WORCESTERSHIRE  ‘Weasors® 
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M.G.K. spells magic in solving 
handling problems—not that 
we need to conjure ideas out of 
a hat. Perhaps your particular 
requirement can be met from 
our existing range of pallets, 
developed to serve the needs 

of many different industries. 
If not, our design staff will 


be pleased to add to its 

















reputation for wizardry. 


It’s an easy problem to handle with M.G.K. 





























Registered Trade | Mark 


Regd. Offices 

GAZETTE BUILDINGS CORPORATION ST. B'HAM 4 
Telephone 

CENtral, 2517 - Telegrams: KATELBEE B'HAM 


New Works 
KINGSBURY RD, CURDWORTH, SUTTON COLDFIELD 


Telephone 
CURDWORTH 60/61 





L.G.B. 
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as ‘Bracing’’ 
weather 
for pipework 


Shocks and vibration give rise to high stresses 
in pipework, with possible subsequent damage 
to piping and associated equipment. Pipework 
on board ship subjected to vibration or in land 
installations exposed to high winds, is particu- 
larly prone to these hazards. 

Vokes Genspring Non-Resonant Sway Braces 
supply an efficient form of control on all such 
pipework. These Sway Braces have many 
unique features including an incorporated 
energy-absorbing device, adjustability of ini- 
tial restoring force, laminated cushioning ma- 
terial to reduce operational noise, and travel 
stops to prevent compression of springs to 
solid height. The eight different spring sizes 
cover loads from 39 Ib. to 1,500 Ib., with 
maximum restraining force varying from 100- 
2,250 lb. due to spring action. 

Please write for descriptive booklet. 


e' vn 


ANN SOSGNAK sels OK 


bt es 


Vokes Dalene: 
Non-Resonant Sway Braces 


Sketches of suggested methods of application 


43 Oy eee 


Vokes Genspring SUSPENSION SYSTEMS 
VOKES GENSPRING LTD - HENLEY PARK - GUILDFORD - SURREY 


Telephone: Guildford 62861. Telegrams: Vokesacess, Guildford. Telex: 13-535, Vokesacess, Gfd. 


A member of the VOKES GROUP with world-wide representation veal 


Enter No. 331 on reply card 





... then the 


name that 
SPRINGS 
to mind 


ie<:. 


M.LYNCH 2 SON L" 


MILL WHARF, CANAL ROAD, STROOD, KENT 


TEL. STROOD 75456 GRAMS &YNCH STROOD 


» 


MERCHANTS & SUPPLIERS + STOCKHOLDERS OF STRUCTURAL STEFL 
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LONG LIFE L.F.5 FLOAT TYPE STEAM TRAP 


The Long Life Trap has been designed to meet the ee, many of cur 
customers who desire a trap of oe calibre of the 1912 Float Type (many of which 
have worked for 40-50 years and still working) for present day needs. 

MADE IN THE FOLLOWING SIZES: 4” or #', 1” or 13”, 14° of 2° and suitable for 
all PRESSURES UP TO 180 Ibs. per sq. in. 

CANNOT BECOME AIRLOCKED—WILL LIFT ITS DISCHARGE—CAN BE 
EXAMINED WHILE WORKING. THE MOST ECONOMICAL, EFFICIENT 
AND SAFEST TRAP ON THE MARKET. THE TRAP WITH THE 
FRICTIONLESS LOOSE DISC VALVE. 


LANCASTER: TONGE LTV 


DENDLETON- MANCHESTER: ENGLAND 


Telephone: Pendleton 1464/5 /6 
Telegrams Pistons Manchester” 
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TUBE & BAR STRAIGHTENING 
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MULTI - CROSS ROLL 


TUBE 
STRAIGHTENING 
MACHINE | 


On all classes of steel and non-ferrous 
tubes and bars, these Bronx Type 6.CR 
machines (all rolls driven) are unequalled 
for the highest straightening speeds, giving 
perfect straightness with perfect surface 
finish. Illustrated is Type 6CR3—Tube 
capacity {," to Ij” diameter. 








NY 





Other machines in the series are capable 


There are also Bronx Plate Bendin i i ‘ di 
Rolls, Guillotine Shears, Sheet a ' ve aegepnacices : iesiae 2 
Plate Levelling Machines etc 


Write for Catalogues. 
BRONX ENGINEERING CO. LTD., LYE, WORCESTERSHIRE ‘teasrs* 


Enter No. 321 on reply card 





M.G.K. spells magic in solving 
handling problems—not that 
we need to conjure ideas out of 
a hat. Perhaps your particular 
requirement can be met from 
our existing range of pallets, 
developed to serve the needs 

of many different industries. 
If not, our design staff will 


be pleased to add to its 














reputation for wizardry. 





It’s an easy problem to handle with M.G.K. 


























Registered Trade| Mark 


Regd. Offices 

GAZETTE BUILDINGS CORPORATION ST. B'HAM 4 
Tel 

CENtral, 2517 - Telegrams: KATELBEE B'HAM 

New Works : 

KINGSBURY RD, CURDWORTH, SUTTON COLDFIELD 
Telephone 

CURDWORTH 60/6! 
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‘Bracing”’ 
weather 
for pipework 


Shocks and vibration give rise to high stresses 
in pipework, with possible subsequent damage 
to piping and associated equipment. Pipework 
on board ship subjected to vibration or in land 
installations exposed to high winds, is particu- 
larly prone to these hazards. 

Vokes Genspring Non-Resonant Sway Braces 
supply an efficient form of control on all such 
pipework. These Sway Braces have many 
unique features including an incorporated 
energy-absorbing device, adjustability of ini- 
tial restoring force, laminated cushioning ma- 
terial to reduce operational noise, and travel 
stops to prevent compression of springs to 
solid height. The eight different spring sizes 
cover loads from 39 Ib. to 1,500 Ib., with 
maximum restraining force varying from 100- 
2,250 lb. due to spring action. 

Please write for descriptive booklet. 


—- 


- 


Reha, ae reill 
Vokes Genspring 
Non-Resonant Sway Braces 


Sketches of suggested methods of application 


53 bY say. 


Vokes Genspring SUSPENSION SYSTEMS 
VOKES GENSPRING LTD - HENLEY PARK - GUILDFORD - SURREY 


Telephone: Guildford 62861. Telegrams: Vokesacess, Guildford. | Telex: 13-535, Vokesacess, Gfd. 
A member of the VOKES GROUP with world-wide representation 


vG4l 
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M.LYNCH 2SON L™ 


MILL WHARF, CANAL ROAD, STROOD, KENT 


TEL. STROOD 75456 GRAMS &YNCH STROOD 
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¢ STOCKHOLDERS OF STRUCTURAL STEFL 
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LONG LIFE L.F.5 FLOAT TYPE STEAM TRAP 


The Long Life Trap has been designed to meet the a, shy many of our 
customers who desire a trap of the calibre of the 1912 Float Type (many of which 
have worked for 40-50 years and still working) for present day needs. 

MADE IN THE FOLLOWING SIZES: 4” or 3’, 1” or 13”, 14” or 2° and suitable for 
all PRESSURES UP TO 180 Ibs. per sq. in. 

CANNOT BECOME AIRLOCKED—WILL LIFT ITS DISCHARGE—CAN BE 
EXAMINED WHILE WORKING. THE MOST ECONOMICAL, EFFICIENT 
AND SAFEST TRAP ON THE MARKET. THE TRAP WITH THE 
FRICTIONLESS LOOSE DISC VALVE. 


LANCASTER: TONGE LTV 


PENDLETON - MANCHESTER: ENGLAND 


Telephone: Pendleton 1464/5/6 
Telegrams "Pistons, Manchester” 
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WELDED STEEL PLATEWORK 


In 4° to 4° thick Mild Stee! 
PRESSURE VESSELS 








CYCLONES 
BEDPLATES 
ANGLE & FLAT BAR RINGS 


THAMES R° BARKING, ESSEX 


TELEPHONE; RIPpleway 3011-2 
Enter No. 341 on reply card 














COMPLETE PLANT 
for 


Waste Recovery 
and 


Effluent Treatment | 








K<. 
—_ 
i 


NORRIS BROS. LTD.& 
53 VICTORIA STREET, S.W.1 & 
Tel: Abbey 6132 
»NERS AND SUPPLIERS 

PLANT 














FALL PROCESS 
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PROVED & 
TRUSTED 


In addition to our standard 
ranges, we design and 
manufacture special axles 
and undergear equipment 
for all types of work. No 
load is too heavy, too big, 


or too awkward. 


Send us your enquiry. 
We can take a load off 


your mind ! 


RUBBER BY PRODUCTS 
( Warwickshire ) Ltd. 


86 Holloway Head, Birmingham 1 
Tel: MID 3475 
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FORGED STEEL PIPE FITTINGS 


Screwed A.P.i., B.S.T.P.T. or 
socket weld. Materials: Carbon 
steel, chrome molybdenum or 
stainless steel. 


C.W.P. non-shock 
2000 Ibs series 
3000 Ibs series 
6000 Ibs series 


ef 


FORGED STEEL UNIONS 


integral seats or inserted 
stainless steel, chrome 
molybdenum or bronze. 


. 


WALTER SLINGSBY 


& CO. LID. 


RAILWAY WORKS, KEIGHLEY 
‘Phone: 3749 ‘Grams: “Malleable Keighley.” 
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DESIGNERS, FABRICATORS & ERECTORS OF 
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Structural 
Steel Work 


of all descriptions 


Steel Bridges - Steel Pipelines - Steel Structures - Steel Railway Wagons 


Shipbreakers and Dismantlers, lron & Steel Stockholders 
Non-ferrous Metal Merchants, Machine Tool Specialists 


P..W. MACLELLAN, LTD, 


Works : CLUTHA WORKS, GLASGOW, S.1 


Established 
/8// 


Phone: IBROX 1135 


Offices and Warehouses: 129, TRONGATE, GLASGOW, C.1 Phone: BELL 3404 (20 LINES) 


LONDON: CLUTHA HOUSE, 10, STOREY’S GATE, WESTMINSTER, S.W.1 
Enter No. 345 on reply card 
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Electrical Aids in Industry 


Lighting -3 





Data Sheet No. 7 dealt with some actual applications 
of factory lighting. Further applications are given 
here. 


Drawing Offices 

It is fair to say that in no part of a factory is good 
lighting more important than in the drawing office. 
The draughtsman’s task is extremely exacting and 
unless the illumination is up to required standards, 
mistakes, loss of time and greater fatigue will result. 


The essential requirements are: 
High value of illumination 
(minimum of 30 foot-candles on the boards) 

Absence of shadows 

Absence of reflection 
One of the major problems is the reflection of the 
light sources by shiny tracing paper, instruments, 
set-squares, etc., and particularly by the extra-hard 
pencil leads often used. Another problem is that 
caused by shadows ahead of T-squares and by the 
variety of angles at which drawing boards are set. 

Fluorescent lighting is particularly suitable be- 
cause of its comparative freedom from shadow, its 
natural colour and because it can be localised with 
respect to drawing boards to avoid reflections while 
at the same time giving enough light upward and 
sideways to satisfy the general lighting requirements 
of the office. 

A lighting solution which has been successfully 
employed for tracing is to light from beneath and 
through the paper which is fixed on to a translucent 
panel, thus eliminating the problems of shadow 
and reflection. 


Machine Shops 

The problems of machine-shop lighting vary so 
widely that it is impossible to lay down rigid rules 
which are applicable to all types of machine. Much 
of the design of such lighting systems must there- 
fore be a matter of individual application. Certain 
maxims, however, have proved in practice to be 
satisfactory in various trades. 


Pe al 
(3 ©®@ 
4 ©O@ 


There is a strong case for the provision of local 
lighting on many machines to enable the direction of 
light to be varied to suit the work, or to boost the 
illumination for fine work. 

In shops employing certain machine tools, 
particularly circular saws, the possibility of strobo- 
scopic effects can be avoided by splitting lamps 
among the phases of a three-phase supply or by 
using twin lamp fittings with a split-phase circuit. 



























Data Sheet No. 4 


Where safety goggles are used, extra illumination 
should be provided to compensate for the reduced 
light reaching the eyes. 

Silhouette inspection of fabrics or profiles can 
often be used to advantage by placing a light source 
behind the material to be inspected — on the lines 
of the back-lighting already referred to for tracing 
in the drawing offices. 




















In general, machine-shop lighting is essentially 
an empirical science, based largely on a combination 
of general and local lighting, which offers immense 
scope for ingenuity. 


Outside Lighting 

The outside precincts of a factory are often much 
neglected. No special rules can be suggested for 
lighting these areas, but speed, efficiency and safety 
are all dependent on adequate outside illumination 
during the hours of darkness. 


Conclusion 
Works Managers and Executives, while recognising 
the importance of their artificial lighting, cannot be ” 
expected to make a detailed study of the subject 
which has been only briefly dealt with in these data 
sheets; but they are interested in knowing whether 
their lighting is contributing to efficient production 
and whether they are getting full value for the 
expenditure on it. 

This is where the expert can help. 


g For further information, get in touch with your 
| Electricity Board or write direct to the Electrical 
| Development Association, 2 Savoy Hill, 
l London, W.C.2. Telephone: TEMple Bar 9434. 
| Excellent reference books on electricity and 
l productivity (8/6 each or 9/- post free) are 
available—“ Lighting in Industry” is an 
| example. 
7 E.D.A. also have available on free loan in 
the United Kingdom a series of films on the 
| industrial uses of electricity, including one on 
+ industrial lighting. Ask for a catalogue. 


Ck CS 





Enter No. 351 on reply card 








Jan. 29,1990 THE ENGINEER 


QUALITY 
STEELS 


FOR ALL 
INDUSTRIES 


A MEMBER 
OF THE 


| DARWINS 
| GROUP 





WRITE FOR LITERATURE AND STOCK LIST 


SHEFFIELD FORGE & ROLLING MILLS CO. LTD. 
“sHerric.o224 MILLSANDS, SHEFFIELD 3 sherrorce snerrict 


TELEX NO. 54-215 


SF 101 
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Babcock Radiant, reheat type, pulverized-fuel-fired, evaporation 
3,750,000 Ib./hr. at 2400 Ib./sq. in. 1055°F, for THORPE MARSH 
power station, Central Electricity Generating Board. 





gU0 O° 


Radiant, reheat units, pulverized-fuel-fired, 
for WEST THURROCK power station. 





A\| |e, 


Radiant, reheat units, pulverized-fuel-fired, for 
WEST THURROCK, WILLINGTON ‘B’, KINCARDINE 
and HAZELWOOD (Australia) power stations. 


7 








100" ° 


to 120 


Radiant units (four with reheat) 
pulverized-fuel or ‘Cyclone’ fired, 
of capacities from 100 to 1/20 
MW, for BLYTH ‘A’, RUGELEY, 
USKMOUTH ‘B’, PADIHAM ‘B’, 
FERRYBRIDGE ‘B’, ASNAES 
(Denmark), PONT BRULE 
(Belgium); and also the six IOOMW 
units at CASTLE DONINGTON 
power station, which topped the 
efficiency table in 1959. 





37 





Central station boiler development 
in recent years has been remarkable 
for the steep rise in unit capacities, 
with parallel advances in steam 
conditions and the extensive use of 
reheat, achieving valuable 

gains in thermal efficiency. This 
development reflects intensive 
progress — in design, engineering 
and manufacture — by the 
BABCOCK organization, which 

has supplied, or is currently 
manufacturing, a considerable 
number of boilers of from 

100 to 300 MW capacity, and 

which is now to supply a unit 

of 550 MW capacity — the 

largest in the world and the 

first to provide this huge output 
from a single-furnace design. 


BABCOCK 


STEAM-RAISING PLANT 


BABCOCK & WILCOX LTD., BABCOCK HOUSE, 209 EUSTON ROAD, N.W.! 
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Forged Steel Reinforcement Gas Duct Rings 


As machined prior to installa- 
tion 98” o/d, 68” id, overall 
width 24” (by courtesy of 
Whessoe Ltd.) 


As forged and heat treated 
101” od, 65” i/d, overall 
width 27” (by courtesy of 
Whessoe Ltd.) 


As machined prior to installa- 
tion for 3’ 3” bore inlet duct and 
duct erection opening for heat 
exchangers (by courtesy of Inter- 


national Combustion Group) 


For Spherical and 
Cylindrical Vessels as supplied for the above 
NUCLEAR POWER PLANTS 


Material B.S.1503/151-1950, grade B, having excellent welding properties, with 
Charpy V notch results of 25 ft. Ibs. average at — 10°C. 


bt 
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The Darlington Forge Ltd _ DARLINGTON 
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Are you interested in setting up an 
efficient highly profitable plant for the 
manufacture of rubber products? 


We design and manufacture complete plants for producing a variety of 
industrial and domestic rubber products—particularly automobile and bicycle 
tyres and tubes, rubber mats, rubber toys and balls, tennis balls and rubber 
extrusions. We also supply plant for the forming of plastics including 
polyvinylchloride and polyethylene. 

We recently set up a factory for the manufacture of automobile tyres and tubes 
in Indonesia and have supplied rubber plant to many other parts of the World. 
Our specialist staff is prepared to design and manufacture plants incorporating 
the latest developments for rubber products as well as to install and organize 


their operation on site. 
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TECHNOEXPORT 


PRAHA — CZECHOSLOVAKIA 
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Ail: p< il a> 


Hiirs a a ine 


Fescol certainly started a / 
more than something... 


When London’s buses looked like this and catered 
more for health than comfort, FESCOL 

pioneered their process for the electro-chemical 
deposition of nickel for building up worn 
engineering parts. Two years later, in 1922, 
FESCOL again led the way with the deposition 
of hard chromium and have now perfected the 
deposition of hard chrome on light alloys. The 
FESCOL process has saved industry hundreds 

of thousands of pounds by restoring worn 
components to their original dimensions. The 
process protects new products against a. 
corrosion and provides a hard, long-wearing, ~~. fi _ = Y i | 
low-friction surface. Are you up-to-date with § Pa, ) HHA Pies +4) it 
the full range of engineering components WS NY i Mi seg! 
that can be FESCOL-ized in Chrome or 

Nickel? For further information please 

write for publication £2 
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ST HEAVY NICKEL DEPOSITION 
was pioneered by FESCOL in 1920. 


ted HARD CHROME DEPOSITION 
was introduced by FESCOL in 1922, 


and 
NO HARD CHROME DIRECT ON 
LIGHT ALLOYS 


FESCOL LIMITED - NORTH ROAD - LONDON N7 


Branch Works at 
Established 1920 Port Glasgow, Huddersfield, and Brownhills, Walsall 


Sole Licensees for Australasia: De Havilland Aircraft Pty. Ltd., Milperra Road, Bankstown, N.S.W. 
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TEGALEMIT 
MECHANIGAL LUBRICATION 
FITS INTO 

YOUR PICTURE! 


The range of Tecalemit Mechanical Lubrication systems gives the 
machine designer new freedom. No longer must every bearing be 
made accessible for hand oiling. More important still, running speed 
and performance can be planned in the knowledge that each bearing 
will receive correct, accurately regulated lubrication throughout 
its working life. 


For the machine user, Tecalemit Mechanical Lubrication systems 
mean machines that run better and last longer. Maintenance costs 
are slashed, and breakdowns due to seized bearings avoided. 


All of the Tecalemit Mechanical Lubrication systems are capable of 
infinite flexibility using oil or grease. They can be incorporated into 
new designs or applied to existing machines with equal success. 


The BRENTFORD is a fully automatic multi-line system with from 1 to 
20 lines, each supplied by its own independently regulated miniature 
pump. The unit can take power from the rotary or reciprocating 
motion of the machine it serves, or be supplied complete with 
electric motor. The BRENTFORD is particularly suitable for heavy 
machines running continuously at high speed. 


The TECALEMIT-BIJUR system is on the single-line principle, in which 
one central pump supplies up to 100 points. Each outlet is fitted with 
a metering valve which regulates the supply of oil to the bearing in 
accordance with its pre-determined need. The installation can be 
fully automatic, automatic with operator control, or hand operated. 
(There are also Tecalemit Mechanical Lubrication systems for use with 
soft grease.) 





TECALEMIr 


The Authority on Lubrication 


TECALEMIT LIMITED (SALES EN) - 


PLYMOUTH - 


DEVON 


ee 


This coupon is your oppor- 
tunity to find out how 
Tecalemit Mechanical Lub- 
rication can solve your 
lubrication problem. Fill it 
in and post it today. If you 
have a particular applica- 
tion or trouble-spotin mind, 
by all means enclose a note, 
a sketch or a drawing. You 
will be under no obligation 
whatsoever. 


To: TECALEMIT LIMITED (Sales EN) 
PLYMOUTH - DEVON 


Tecalemit BRENTFORD Mechanical 
Lubricators 


The TECALEMIT-BIJUR Single-line 
System 


All T 7 44 Aforh 4, 1 Lubri pe 
systems for oil and grease 


T enclose details of a particular 
lubrication problem 
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A T L A ST f An economical, safe and easy-to-use device for plugging 
= 


open-ended pipes for pressure testing and pigging. 








THE G.D. 
CONE 












Pressure testing of open- can be used successfully 


ended steel pipes and pipe for any application where 


fittings is considerably a simple, efficient and re- 
simplified with the aid of usable seal is required. 


cone lock pipe stoppers, For further details, ask for 










These tools are designed to = 
withstand test pressures of wes leaflet — Lock 
up to 2000 Ibs./sq. in. and Pipe Stoppers. 






GENERAL DESCALING 
Co. LTD. 







RETFORD ROAD, WORKSOP, NOTTS. The stopper is easily removed after 
Telephone : Worksop 3211/3 testing by slackening the wing nut. 








OA/S445A 
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A galvanised 
pressed steel tank for the 
storage of over 19,000 gallons 
of cold water, supplied and erected 
for Bristol Siddeley Engines Limited 
for research and experimental duties. 













4 100 ft. skew span 
road bridge with footpaths, assembled 
for works inspection, 





BRAITHWAITE 


The Braithwaite Group of Companies with its overseas branches and 
associates supply and erect bridgework, structural steelwork and pressed steel sectional tanks 
and undertake civil engineering contracts; in particular the construction of heavy foundations 
for marine work, bridges and industrial buildings. The free advisory 
services of the group’s specialists are available on request. 


BRAITHWAITE & CO. ENGINEERS LIMITED 


London Office: 
Dorland House, Regent Street, London SWI 
Telephone: Whitehall 3993 Telegrams: Bromkirk ’ Phone London Telex: 23320 


BRAITHWAITE & CO. STRUCTURAL LIMITED - BRAITHWAITE FOUNDATIONS AND CONSTRUCTION LIMITED 
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RESISTANCE STRAIN GAUGES 


By J. YARNELL, B.Sc., A.inst.P. 
Price 12s. 6d. 


This book deals with the construction and application of resistance strain gauges and with the 
most commonly used circuits and apparatus. The strain gauge rosette, which is finding ever 
wider application, is treated extensively, being introduced by a short exposition of the theory of 
stress and strain in a surface. 

Order your copy through your Bookseller or direct from:— 
ELECTRONIC ENGINEERING, 28, Essex Street, Strand, London, W.C.2. 


(Postage 6d.) 
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PRESSINGS 
In all Metals, Bakelite 
and Fibre. 








PRESSED 
NUTS 


in Brass and Steel. 







WASHERS 


in any metal, plain 
and press bevelled. 





















Limited 


FORWARD WORKS 
GOLDEN HILLOCK RD. 
BIRMINGHAM Il. 
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BULLETIN ON CRANE BRONZE 
GLOBE VALVES 


..featuring the D5 with renewable composition 

disc. An important feature of the D5 is the composition 
dise which is easily removed for renewal. This valve 

is made in accordance with British Standard 2060 

and is recommended for a wide range of services - steam and 
hot water lines as well as cold services such as water, 
oil, gas and air. It can be specially packed for petrol 
service and in all cases can be repacked under pressure. 
Screwed or Flanged valves available. (Screwed British 
Standard Taper Threads - or to American Standards. Flanged 
in accordance with British Standard Tables 'D' and 

‘E' - or to American Standards. ) 








Sizes: Screwed - ¢" to 2". Flanged - 4" to 2". Working 
Pressures: Screwed sateratea steam up to 125 pounds. 
Cold services up to 200 pounds. 


| 
R Al VALVES OF BRONZE 
CAST IRON AND STEEL 
CRANE LTD., 15-16 — aecengg! ao RT, mye ST., LONDON, E.C.4 * Works: IPSWICH 
Sa che Birmingha rd, Bri . Leeds, London, Manchester 
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SPECIALISTS 


DESIGNERS AND 
MANUFACTURERS 
sad SCREW CONVEYOR 


CONVEYING AND 
EAP WEINIC EMINENTLY SUITED FOR 


EQUIPMENT 
CONVEYING BULK MATERIAL 


AY S. BARRON ALONG HORIZONTAL 
ODM CEROE IcTANCES OR CAN BE USED 


GLOUCESTER 
AT ANGLES UP TO 30° 
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The illustration shows a typical installation of ABIX Steel Shelving, supplied 
to a well-known Paint Manufacturer. Note the easy access to the shelving 


and the orderly appearance. 

ABIX Steel Storage Equipment is supplied in a number of Standard components 
which can be used to make up an infinite variety of assemblies to suit your 
particular need. These components can be erected and dismantled by unskilled 


labour in a minimum of time. 
They are Steel throughout. Stove Enamelled Olive Green. All fixing bolts are 


galvanized. 
Write for illustrated Catalogue Ej3 to: 


ABIX (METAL INDUSTRIES) LIMITED 


STEEL EQUIPMENT FOR OFFICE AND FACTORY 
POOL ROAD, WEST MOLESEY, SURREY 
Phone: MOLesey 4361/3 Grams: Abix, East Molesey 
OTHER ABIX PRODUCTS: Steel Cycle Stands, Clothes Lockers, Slotted Angle 


Stillages and Pallets 
Enter No. 452 on reply card 


FABRICATIONS IN STEEL 


INDUSTRIAL TANKS, ROOF & UNDERFRAME TANKS FOR 
RAILWAY COACHES, DIESEL ENGINE TANKS, PRESSED 
STEEL GUTTERS, LIGHT CONSTRUCTIONAL STEELWORK 


SPECIALISTS IN HOT DIP GALVANIZING. 
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From lanterns to lilies . . . 
leave it to 
L. E. F. RAISING AND LOWERING GEAR 


JOSEPH ASH & SON in. 


LONDON ELECTRIC FIRM LIMITED 
ESTABLISHED 1845 


Brighton Road, South Croydon, Surrey. Telephone : Uplands 4871. 
REA STREET SOUTH, BIRMINGHAM 5. Tel: MiDiand 244! 


LONDON OFFICE: 240 LEADENHALL HOUSE, 101 LEADENHALL STREET, LONDON. 
E.C.3. Tel: AVEnve 


Drawing reproduced by arrangement with the “ Tatler’’. 
| 666 
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SOLENOID OPERATED 
VALVES 





» 


® Fully Balanced 

® integral Rectifiers 

® Simple and Robust 

® Pressures 0-500 P.S.I. 
PROMPT DELIVERY 


> MAXSEAL VALVES LTD 


WOOD ROAD, KINGSWOOD, BRISTOL 
Phone : Bristol 67-3869 
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STEEL FRAME BUILDINGS 


OF EVERY DESCRIPTION : all descriptions in alloy 
and Carbon Steels 


(all heat treatment facilities) 








Factories, Sheds, Mill Buildings, Bungalows, Etc. Etc., 





SPECIALITIES: Pit Headgear, Pumping Stations, 
Power Stations @ 
|. TS 


ORSTER & SONS LTD 
FORGEMASTERS AND ENGINEERS 
COPPERAS BANK FORGE, SUNDERLAND 


BROWNLIE % MURRAY LTD. || oon me 


POSSIL IRONWORKS, POSSIL PARK, GLASGOW 
LONDON: 32 QUEEN VICTORIA ST., E.C.4 


Bridgework and Riveted Work 


of all descriptions 
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raraltin pressure cleansing tanks 


" Tackle 
the job 
with ME 


ME Cleansing Tanks have been specially designed 

for cleansing and degreasing of engineering parts 

of every type. The tank illustrated is the type 2E 

electrically operated model.—£89 with 3-phase motor, 

revolving spray extra. 

Other models include:— 

Type C: Special low built model. Foot-operated, 
with patent economy filter. — £36 & £42. 

Type D: Foot-operated with patent economy filter, 
2 sizes. —£36 & £43. 

Type M: Large capacity model — electrically oper- 
ated.—£150. 

An Electric Alkaline Degreasing Tank with Air 

Agitator is also available. 

ME Equipment also includes Cranes, Gantries, Hoists, 


OBTAINABLE THROUGH YOUR USUAL FACTOR 
Recovery Equipment, Tyre Remover, Miscellaneous work-shop 
Why not write for 2 catalogue? equipment. 


Vann Ecerton CROMER ROAD WORKS -: NORWICH -: TELEPHONE 47272 : TELEX 1710 





\ 


~ * 


XN 


CO LTD 
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T.E.F.C TYPE ‘D’ MOTORS 


AVAILABILITY 


SHORTLY 


DIMENSIONS AS B.S. 2960 
CLASS ‘E’ INSULATED 65°C. TEMP. RISE 





Ratings h.p. 





Rev./min. Syn. 
at 50 c/s supply 
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Serve the Islands 
round the coast 
of Britain 


NORTH OF SCOTLAND HYDRO 


ELECTRICITY BOARD, 
LERWICK... .. .. .. «. «.2 MIRRLEES KVSSI2 ENGINES 


| MIRRLEES HF8 ENGINE 


NORTH OF SCOTLAND HYDRO 
ELECTRICITY BOARD, 
KIRKWALL .. .. .. .. ..2 MIRRLEES KVSSI2 ENGINES 


NORTH OF SCOTLAND HYDRO 
ELECTRICITY BOARD, 
STORNOWAY .» «+ «+ «+3 MIRRLEES KVSSI2 ENGINES 


NORTH OF SCOTLAND HYDRO 

ELECTRICITY BOARD, | MIRRLEES K7 ENGINE 

BRODICK.. .. .. .. «. «.f MIRRLEES HF8 ENGINE 
I MIRRLEES HF6é ENGINE 


PEEL POWER STATION, 2 MIRRLEES KVSSI2 ENGINES 
ISLE OF MAN.. .. .. «. «7 MIRRLEES HFS8 ENGINES 





GUERNSEY STATE ELECTRICITY CO. 
GUERNSEY .. .. .. .. ..2 MIRRLEES KVSSI2 ENGINES 
2 MIRRLEES HFS8 ENGINES 


THE JERSEY ELECTRICITY CO. 
ST. HELIER, JERSEY .. .. ..7 MIRRLEES KVSSI2 ENGINES 








A Mirrlees KVSS12 Diesel Engine, 
coupled to a Brush Alternator, typical 
of the type of engine installed for the 
various Electricity Boards throughout 
Britain. This set produces 3,096 b.h.p. 
2,150 kW at 428 r.p.m. 





i Me ee 





MIRRLEES, BICKERTON & DAY LTD., HAZEL GROVE, STOCKPORT, CHESHIRE 


YY 
Telephone : Stepping Hill 1000 (14 lines) A member of the Hawker Siddeley Group Telegrams : ‘ Mirrlees Telex, Manchester ’ 


1E22 
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Thornton 


| fon Capacity ansport a 30 ton capacity Electric 


p Basket. Total weight of Basket and contents 43 tons. Frame fabricated 
and arranged with Controls, Handbrake, Battery, Headlights and Rear Lights 


Fl t i f With Electric Hooter for continuous sounding immediately power is applied. 
eC ric Urnace and powered by two 15 H.P. Motors direct coupled to axles through totally 

d Worm Reduction Units. Speed of Car 3.1 m.p.h. Wheels arranged for 4’ 84” rail 
Charging age and axles rotate in Roller Bearing Axle Boxes. Constructed and painted to comply 


with Safety Regulations in Steel Works. 


for the design and manufacture 

of medium and heavy engineering 

equipment for all steel works plant 

including Rolling Mills and their 
auxiliaries, all types of Ingot and Transfer 
Cars, Gas Works and Chemical Plant, Heavy 


fabrications and Pressure Vessels. 


B. THORNTON LTD. 


TURNBRIDGE HUDDERSFIELD 
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1750 kW GAS TURBINE-GENERATOR 


Over 19,000 Hours Base Load Service 
in VENEZUELA 


The 1750 kW gas turbine-generator, on base load service in a Shell oilfield near 
Maracaibo, Venezuela, has completed more than 19,000 hours running on natural 


gas from the oilfield. 


It is a typical example of the Series L axial-flow industrial gas turbines manufactured 
by AEI Turbine-generator Division for electrical generation and mechanical-drive 
applications, with ratings between 1750 kW and 22,000 kW. 


Units of 4000 kW and 4500 kW are being supplied to oilfields in Iran and British 
North Borneo, and a similar machine is being built under licence, in Italy. 


For further details write to AEI Turbine Generator Division, Trafford Park, Manchester 17, or write to your local AEI office. 


ASSOCIATED ELECTRICAL INDUSTRIES LTD. 


TURBINE-GENERATOR DIVISION * 
WORKS AT MANCHESTER AND RUGBY, ENGLAND * GLASGOW, SCOTLAND * LARNE, NORTHERN IRELAND 
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Coopers on 













a \ “=the surface... 








and Coopers 
underground... 





The use of 10” Heavy Series Cooper Bearings on this heavy duty 


conveyor gives a compact layout--with excellent accessibility. 


Wherever you put a Cooper Split Roller Bearing to work, it saves work. Saves 






a Cooper cuts out all the worry about ‘how to get the 





work for the designer 









bearings in". Saves work in assembly a Cooper is simply positioned on its 











shaft with no need to disturb adjacent gears, couplings etc. Saves work in 





maintenance you can inspect the actual rolling surfaces without disturbing 






the shaft 


These remarkable Split Rolier Bearings have been earning an enviable reputa- 







tion for reliability for over SO years, in thousands of plants throughout the 






world. They are manufactured in 3 series, Medium, Heavy and Extra Heavy in 


sizes from 1}” (3O mm) bore to 30” (750 mm) bore, complete with sturdy seif- 







aligning Housings and Pedestals. Prices? Competitive. Delivery? Rapid—many 






sizes ex-stock. American equivalents, large Roller Bearings (both split and 






solid) and large Bal! Bearings are also manufactured to your requirements. 


If you would like to discuss Cooper Roller Bearings there is a team of District 






Engineers in this country at your service—and agents in 54 countries over- 





seas. Perhaps your first step is to send for our illustrated catalogue. 






Cc oO Oo f E R ROLLER BEARINGS 


split right down to the shaft 






REGISTERED TRADE MARK 











COOPER ROLLER BEARINGS CO. LTD. KING'S LYNN, NORFOLK, ENGLAND -TELEPHONE KING'S LYNN 3447 
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AITON & CO. LTD. 


DESIGN, MANUFACTURE AND PUT INTO SERVICE:— 


@ Carbon and Alloy Steel Pipework 
Installations for pressures up to and 
including the supercritical range and 
temperatures up to 1200° F. 


Steam Receivers and Separators. 
Low Pressure Pipework Installations. 


Water Distillation Plants for the 
production of distilled water from fresh, 
estuarial or sea water. 


Chemical Evaporators for the concentration 
of chemical products, effluents, etc. 


Expansion Fittings for all purposes 
to which these appliances are suited. 


A complete range of Constant Load 
and other supports. 


ITON, 


DERBY. 
tstablished 1900 
HEAD OFFICE: DERBY Tel: 4711! (10 lines) CABLES: CHANNELED 


WORKS: DERBY & SUNDERLAND, ENGLAND 
PORT ELIZABETH-SOUTH AFRICA - YENNORA-N.S.W. AUSTRALIA 
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A bath a minute! 















10° 
° . 3 
g . 
- : 
os 
7 or 5 
6 
Westwood Dawes idlers are available with either 
At their new fully-mechanised foundry at grease packed self-lubricating bearings or with 
Tipton, Bilston Foundries Ltd. are producing external grease nipples and one side lubrication 
cast iron baths at the rate of 60 per hour, in pipes. 
a wide range of styles. This output involves cag ona 
handling and processing a maximum of 3 Roller sets can have 4”, 5” or 6” diameter rolls. 


350 tons of moulding sand per hour, all of 5 Roller sets can have 5” or 6" diameter rolls. 


which passes over Westwood Dawes con- A full range of tubular return idlers, rubber disc 
veyors at some stage. A total of 24 belt returns, impact idlers, steel pulleys and tension 
conveyors were designed, manufactured gear, etc., is also available. 

and installed by us on behalf of Messrs. 

Pneulec Ltd. 


Send for our Catalogue now ! 
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BELT GONVEYORS BY WESTWOOD DAWES 


WESTWOOD DAWES & CO. LTD. 
Bowling Green Road, Stourbridge, Worcs. 






Tel: 4741 (4 lines) 
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ALL TYPES OF 
MECHANICAL HANDLING PLANT 


...of any capacity. Designed, 
constructed and set to work 
in all parts of the world. 


STRACHAN & HENSHAW LTD 


Steelhoist Works + Bristol + England 
Telephone: 78331 
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Photograph by courtesy of Raleigh Industries Lid 


RALEIGH INDUSTRIES CHOOSE ‘“‘BROOMWADE”’ 


The three type TS2X models illustrated, each delivering 1000 cu. ft. of free air per 
minute, are installed in one of the factories of RALEIGH INDUSTRIES LTD., 
where they supply air for a wide variety of duties. 

Why do so many important organisations choose ‘**‘ BROOMWADE”? 

For proven ECONOMY, EFFICIENCY, RELIABILITY and LONG LIFE. 

In the wide “*‘ BROOMWADE” range, you will find compressors with outputs 
from 2-2200 c.f.m., including types delivering oil-free air. 


AVAILABLE FOR EARLY DELIVERY 
Write NOW for full details 


*“BROOMWADE’”’ 


Air Compressors & Pneumatic Tools—Your Best Investment 
BROOM & WADE LTD., P.O. BOX NO. 7, HIGH WYCOMBE, ENGLAND ~- Telephone : High Wycombe 1630 (10 lines) 


* Telegrams : “ Broom ’’, High Wycombe. (Telex) 
59! SAS 
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Leave it to LANGLEY 


LANGLEY steel forgings are used by Harwell, 
Calder Hall, British Railways, Durgapur Steel Works, 
Iranian Oil Services and many other world 

famous companies. 





For hammered or hydraulically pressed forgings 
from a few pounds to Twenty Five tons—it pays to 
leave it to LANGLEY. 

Ample heat treatment and machining capacity 
available. 


L A nN G L EY F 0 Q G 7 C 0 LT D LANGLEY FORGE - LANGLEY - NEAR BIRMINGHAM 
# & Telephone: BROadwell 1342 Grams: Langforge - Langley 
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HEAVY DUTY LEVEL 
LUFFING GRABBING CRANES 


FOR RAPID DISCHARGE OF BULK CARGOES 








Clyde Cranes on the new coal transfer jetty of 


Messrs. William Cory & Son Ltd., on the Thames at Erith. 
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CLYDE (CLYDE ORANE £ BOOTH LTD. 


Clyde Crane & Engineering Co., Mossend, Lanarkshire. Tel.: Holytown 412 (6 lines). Grams: “Clyde’’ Motherwell Telex. Telex 77443 
Joseph Booth & Bros., Union Crane Works, RODLEY, Leeds. Tel.: Pudsey 3168 (6 lines). Grams: “Cranes’’ Rodley Telex. Telex 55159 
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Leave it to LANGLEY 


| ANGI EY steel forgu il ised by Harwell, 
Calder Hall, British R vavs, Durgapur Steel Works 
Iranian Oil Services vorld 


famous companies 


> 7 vo 7, | 
for hammered or hydr 


from a few pounds 


leave it to LANGLEY 


Ample heat treatment 


available 


LANGLEY FORGE - LANGLEY - NEAR BIRMINGHAM 


L A N G L E y F 0 R G E C 0 e L T D e Telephone: BROadwell 1342 Grams: Langforge - Langley 
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HEAVY DUTY LEVEL 
LUFFING GRABBING CRANES 


FOR RAPID DISCHARGE OF BULK CARGOES 


Clyde Cranes on the new coal transfer jetty of 


Messrs. William Cory & Son Ltd., on the Thames at Erith. 
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CLYDE TUT PTE (uune chive c poorm bro. 


Clyde Crane & Engineering Co., Mossend, Lanarkshire. Tel.: Holytown 412 (6 lines). | Grams: ‘*Clyde’’ Motherwell Telex Telex 77443 
Joseph Booth & Bros., Union Crane Works, RODLEY, Leeds. Tel.: Pudsey 3168 (6 lines). Grams: ‘*Cranes’’ Rodley Telex. Telex 55159 
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Leave it to LANGLEY 


LANGLEY steel forgings are used by Harwell, 
Calder Hall, British Railways, Durgapur Steel Works, 
Iranian Oil Services and many other world 

famous companies. 





For hammered or hydraulically pressed forgings 
from a few pounds to Twenty Five tons—it pays to 
leave it to LANGLEY. 

Ample heat treatment and machining capacity 
available. 


LANGLEY - NEAR BIRMINGHAM 


LANGLEY FORGE GO. LTD. racsvene. crossw 
% * Telephone: BROadwell 1342 Grams: Langforge - Langley 
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HEAVY DUTY LEVEL 
LUFFING GRABBING CRANES 


FOR RAPID DISCHARGE OF BULK CARGOES 





Clyde Cranes on the new coal transfer jetty of 


Messrs. William Cory & Son Ltd., on the Thames at Erith. 
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CLYDE CRANE & BOOTH LTD. 


incorpor ating 





CLYDE 


Clyde Crane & Engineering Co., Mossend, Lanarkshire. Tel.: Holytown 412 (6 lines). Grams: “Clyde’’ Motherwell Telex. Telex 77443 
Joseph Booth & Bros., Union Crane Works, RODLEY, Leeds. Tel.: Pudsey 3168 (6 lines). Grams: “Cranes’’ Rodley Telex. Telex 55159 
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Booths copper conductors for 


James Booth & Company Limited are supplying some 300 
tons of extruded H.C. copper conductor for the magnet coils 
manufactured by Metropolitan-Vickers Electrical Co. Ltd., 
for ‘Nimrod’ Britain’s giant 7 GeV Proton Synchroton. The 
contract calls for over 1,500 bars of hollow copper, 23” by 
1}” in section with an oval hole through which water will 
be pumped for cooling purposes. Many bars are over §7 ft. 
in length, the longest copper section of this size ever pro- 
duced. To meet the requirements of the United Kingdom 
Atomic Energy Authority, each bar has to be completely 
free from twist and dimensionally accurate to within 
thousandths of an inch. 





Brass and Copper Extrusion Division 


‘NIMROD’ 


extruded in 


lengths up to 57 ft 


Handling problems presented by the 57 ft bars were solved with the 
aid of a specially constructed truck and special lifting tackle. 





James Booth & Company Limited have played a leading 
part in the application of non-ferrous metals to nuclear 
engineering. Whatever the size or complexity of the project, 
Booths have the resources and experience to undertake it 
with success. 


If you make use of extrusions, large forgir :s, plate, 
sheet, strip, tubes or wire in brass, copper, or 
aluminium alloys, it will pay you to get in touch 
with James Booth & Company Limited. 


JAMES BOOTH & COMPANY LIMITED P.O. BOX 220 : DARTMOUTH STREET - BIRMINGHAM 7 
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IT S PERFORATED METALS Fo) 


SOLID 
STEEL 


DROP 
FORGED oe 


7 SPARK AND GRIT EMISSION 
all sizes from 


This is dealt with efficiently by the use of our Patent Water Screen 


i to 3° whit bd \ aia Senet This design is simple and robust. It is 


NOT a spray which causes damage to hot 


SdS0duld TY 








refractories. There are NO jets to get 


T EST E D FOR SAFE WOR Ki NG is i 4 : 5 blocked. Its internal operation is indicated 
LOAD iF eS EQUI RE D — 2 by the external Tell-Tale 





Photograph of two sizes Water Screen for in- 
corporation into Refuse Destructor Schemes. 


Models available for inser- 
tion into elevated flues and or 
chimneys. 


OUR OTHER SPECIALISED PRODUCTS INCLUDE : 


Furnaces for Incineration of Pathological Remains and Hospital Waste. Biological and Carcase 
Cremation. Mechanical Stokers for coal-fired Boilers. Forced Draught Furnaces ~ fan or 
steam jet. Waste Heat Boilers. Chimneys - brick, steel or concrete. Wood Waste Surge 
Storage Silos. Smoke Abatement Equipment. 


£ SON LTD. COMBUSTION 
MELDRUM, FLOOD-PAGE, LIMITED Exciter: 
WILLENHALL STAFFS. .. sates YARD, nanenhin LONDON, E.14 


Telephone No.: EASt 1043 (5 lines) Telegrams; ““ WESTWOOD POP LONDON “’ 
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The U.S. PowerGrip Timing Belt is a new, compact transmission medium 
which has many advantages over conventional drives. 


Non-slip, non-stretch and readily adapted to many uses, PowerGrip offers a 
mechanical efficiency of almost 100%. The need for lubrication and 
tensioning devices is eliminated giving economical and efficient running. 


If you have power transmission problems 
you should find out more about PowerGrip. Write today for full details. 


ALL THIS-—AT LESS COST 





POSITIVE DRIVE-NO SLIP 


WO LUBRICATION REQUIRED 
) Distributors in the 

Wy United Kingdom 
COMPACT wer 5 and Northern Ireland 


WOM - STRETCH WILLIAM KENYON & SONS LTD 
CHAPEL FIELD WORKS - DUKINFIELD - CHESHIRE 





Telephone: Ashton-u-Lyne 1614/7 and 3673/6 PG.7 
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Comprehensive 
Catalogue 





Blackwell Bear ings Ltd. p TEWKESBU RY, GLOS., ENG LAND Telephone: TEWKESBURY 2018-9 Telegrams: WINWELL 
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4AMMER SILICONE RUBBERS 


The most comprehensive range available 


Cc R ub S H ER TAKE ADVANTAGE of the technical resources and production facilities 
of the most modern silicone rubber plant in the United Kingdom. 


FOR EITHER 
CUBICAL 
GRANULATION 


0 A. Prescolastik Expanded Silicone B. Prescolastik Silicone E Rubber 
PULVERIS ATION Rubber. Uses: Soft Gasketing, Sheet. Uses: Gaskets, Seals, 
Vibration Damping, Seals, Pads Diaphragms, Washers, etc. 
and Dampers. 
Prescolastik silicone rubbers offer 
the widest available range of com- 
pounds to meet the most exacting 
conditions. 
General Purpose Grades 
Low Temperature Grades 
. Consult " See amaiaaiiin Mien 
with your crushing problems. Our 50 years Fuel and Oil Resistant Grades 
“Se Silicone Coated Fabrics 
experience readily placed at your service sa High Tensile Grades 
C. Prescolastik Silicone Coated High Temperature Grades 


without obligation. Fabrics. Uses: Diaphragms, Gas- HTP. Resistant Grad 
kets, Seals, Tapes, Ductings and tel 
OBTAIN OUR BOOKLET Flexible Low Temperature Coverings, Cellular Rubbers 


Desi nd En are invited to write to us for technical data. 
The Patent Lightning Crusher Go. Ltd. a 
14a ROSEBERY AVENUE, LONDON, E.C.1. Pr ae re? 
Phone: BAGWORTH, L ° 
en Telephone: Bagworth 241 
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Goods to European Markets in 
through wagons every day 


ov TRAIN FERRY 
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HARWICH ZEEBRUGGE 
DOVER - DUNKERQUE 
Packing and handling absolute minimum 


Full particulars from:—Continental Superintendent, Victoria 
Station, London, S.W.1 for Dover route and Continental Traffic 
& Shipping Manager, Harwich House, 129 Bishopsgate, London 


F. s. RATCLIFFE (ROCHDALE) LIMITED, E.C.2 for Harwich route. 
CRAWFORD SPRING WORKS, NORMAN ROAD, ROCHDALE 


(t 








’Phone: Rochdale 4692 3. ’Gram: Recoil, Rochdale. CWw5188 
Enter No. 611 on reply card Enter No. 612 on reply card 








for industry 


Our range of industrial engines are a practical proposition for many types of industrial 
equipment . . . compressors, cranes, pumps, contracting equipment, earth borers, generators, 
railcars, welding plant, works trucks, tractors and conversions. Simple design, modern 
flow-line production methods and commen interchangeable parts contribute to 

the low cost of these high efficiency engines. And remember, every engine is fully backed by 
a World-wide Parts and Service Organisation. Take your choice from a wide power 
range... Diesel 20 to 86 b.h.p. and Petrol 11 to 87 b.h.p. (12-hr. rating). 

DIESEL ECONOMY—have you considered the replacement of existing power units in your 
equipment and trucks with the famous 4D Diesel engine? You'll have the unique advantages 
of economy, long-life and low running costs . . . plus the best service in the World! 





Wherever you are, whatever your problem, 


Please send me technical brochures of your 
* PETROL/ DIESEL Industrial Engines. The maxi- 
mum B.H.P. required is at 

R.P.M. Also, please send details of the follow- 
ing equipment powered by your engines. 


MOTOR COMPANY LIMITED 
ENGLAND 


are at your service 


For further detalis of our 


INDUSTRIAL 
ENGINES 
Telephone No. ....... 


and the equipment they power, ‘ Sa caw es 
Go. Be: Bs, ma send the coupon to your nearest Ford Dealer * Delete where not applicable G5i22 

: or direct to 
FORD MOTOR COMPANY LTD: PARTS DIVISION (G51) -AVELEY DEPOT -SOUTH OCKENDON -ROMFORD- ESSEX - ENGLAND 
Enter No. 613 on reply card 
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Celio « « 


The earliest known ball-bearing device was made during the reign of Caligula 


(A.D. 12-41). 
on eight captively mounted bronze balls, around a central peg in the lower disc. 


This consisted of two large wooden discs, the upper of which revolved, 


This 


device is believed to have been the base of a rotating statue. At a later date Leonardo 


da Vinci (A.D. 1452-1519) was able to contribute much to man’s knowledge of friction 


and designed a number of ingenious bearings ; but it was not until the end of the 


eighteenth century that C. A. de Coulomb, a French scientist, developed a spherical 


bearing with any resemblance to the types in use today. 


bearing thus took at least eighteen centuries to evolve. 


The now indispensable ball- 


In contrast, it is only twenty years since nylon was made available as an alternative 





fibre to silk, and it is only four years since the Crabtree Company pioneered its use in 
wiring accessories—as a bearing in the standard tumbler switch. The Company’s 
leadership was once again endorsed by other manufacturers who rapidly came to 


appreciate the unrivalled qualities of nylon for the moving parts of electrical control 


equipment. It is this kind of initiative which has won for the Company the respect 


and esteem which it so widely enjoys. 


Wiring Accessories 

Type A.C. and A.C./D.C. 
tumbler switches of all types 
Ceiling and suspension 
switches. 13 amp. socket- 
outlets and other ring-circuit 
wiring accessories. 2, 5 and 
15 amp. socket-outlets. Plugs 
of all types. Ceiling roses, 
lampholders and bell pushes. 
Industrial wiring accessories. 


Circuit Breakers 
Miniature (moulded case) 
circuit breakers in single pole, 
double pole, and triple pole 
and neutral patterns up to 

60 amp. Earth-leakage 
circuit breakers in double 
pole, and triple pole and 
neutral patterns up to 60 amp. 
Distribution boards. 

Control Gear 


Air-break contactor starters 


for motors up to 70 h.p. 
Oil-break contactor starters 
for motors up to 15 h.p. 
Hand-operated starters for 
small motors. Remote push- 
button stations for general 
purpose, weatherproof and 
flameproof applications. 
Limit switches. Pilot light 
and indicator units. On-load 
isolating switches. 


Manufacturers of 
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The Emperor Caligula. A.D. 12-41 


irtist’s drawing of Roman ball 
bearing found in Lake Nemi 





Cut-away drawing o/ 
modern (S.K.F.) ball race 


CRABTREE 


J. A. CRABTREE & CO. LTD., LINCOLN WORKS, WALSALL 


Electrical Control Equipment 
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for confined spaces 


and awkward places 
SAVE ON SPACE & OUTLAY 


with Crofts 
Shaft-Mounted Gear Units 


direct mounting on the driven shaft 





no baseplates or supporting structures 
no alignment problems, no flexible couplings or slide rails 


simply secured by adjustable or non-adjustable 


torque reaction bar 


efficient in any position 


STANDARD SHAFT-MOUNTED GEAR UNIT 


ALL GEARS ARE SINGLE HELICAL AND 
PRECISION CUT FROM NICKEL- 
CHROME ALLOY STEEL 
27 UNITS PROVIDE SPEEDS FROM 5 TO 425 R.P.M. AT 


POWERS FROM FRACTIONAL UP TO 120 H.P. 
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The illustration shows Crofts Shaft-Mounted Gear Unit on portable conveyor drive. 
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[_] SHAFT-MOUNTED GEAR UNITS 


(including *‘ Unidaptor "’ Reduction Gears) 
Publication 157/A 


RECO. 1842 ae LITERATURE ALSO AVAILABLE ON : [ 


[ CJ **RITESPEED ’’ Geared Motors & Reduction Gears Publication 5737/A 
‘*RADIATION *’ Worm Reduction Gears Publication 521 f 
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CROFTS (ENGINEERS) LIMITEDI- 


POWER TRANSMISSION ENGINEERS Please indicate which items are required. 
a a ee SS a a a ee eee 


Se 
THORNBURY BRADFORD 3 YORKSHIRE — Telephone: 6525! (20 lines) BRANCHES AT: Belfast Birmingham Bristol Cardiff Dublin Glasgow Ipswich Leeds Liverpool London 
Manchester Newcastle Northampton Nottingham Sheffield Stoke-on-Trent 
World-wide Representation 


Telegrams: ‘‘Crofters Bradford Telex '’’ Telex 51186 Subsidiery Compenies in Canada, South Africa, U.S.A. 
Enter No. 641 on reply card 
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CLEANER RIVERS SOONER 


A lot of what seems to us very good sense is 
expressed in the final report published last Tuesday 
of the Trade Effluents Sub-Committee of the Central 
Advisory Water Committee. Especially do we applaud the 
committee’s very obvious desire that, so far as it is 
practicable, industrial people shall be led to co-operate 
with, rather than oppose, the River Boards. Further- 
more, there recurs more than once in the report an 
expressed desire to remove any reason for River Boards 
to indulge in any kind of “ witch-hunting” for estab- 
lishments attempting to evade their responsibilities. 
It is, of course, recognised that Boards must have powers 
to take legal or other action in certain circumstances. 
But much more stress is laid in the report on the devisal 
of measures which will make it more advantageous for 
any firm putting an effluent into a river or stream to give 
the River Board full particulars about it than to attempt 
concealment. The encouragement of co-operation is a 
key-note in the report. 

There are a number of minor recommendations in the 
report, amongst them one that there should be no alteration 
of the common law relating to rivers, to which there is a 
minority ‘‘ reservation” by two members of the sub- 
committee. Two major recommendations relate to the 
powers of River Boards in relation to discharges of 
polluting matter which were in existence before 1951 
when the Rivers (Prevention of Pollution) Act was passed ; 
and to the discharge of effluents to sewers respectively. 
Under the 1951 Act the consent of a River Board is 
required before any new effluent may be poured into a 
stream or river, but the Boards have no such powers in 
relation to effluents being discharged before 1951 and 
continuing to be discharged now. Also under the 1951 
Act the Boards are empowered to make bye-laws fixing 
standards for acceptable effluents. No such bye-laws 
have so far been made; nor apparently have Boards 
felt any compelling urge to make them. After reviewing 
this situation the committee reaches the forthright 
but, in our view, justifiable conclusion that “ any such 
bye-laws, unless revised frequently, would either bear 
unnecessarily harshly on those who make small dis- 
charges or be disastrous to the river.” What River 
Boards have in fact done to control new effluents has 
been to lay down for each individual effluent standards 
of quality related to the quantity discharged. It has 
proved an effective method of control. The committee 
now suggests that the Boards shall be given similar 
powers in relation to pre-1951 effluents. To quote from 
the committee’s recommendations, “ Within a period 
of one year from the passing of any new legislation all 
dischargers should have to apply to River Boards for 
consent to continue their discharges.”” There would be 
provision for appeal to the Minister. It is sensibly 
envisaged that “ it will not always be practicable for the 
first consents for pre-1951 discharges to be in such terms 





as to produce the ultimate possible improvement” so 
that provision will have to be made to review consent 
concitions from time to time. The compliance by any 
polluter with the new rule would confer upon it protec- 
tion from prosecution until such time as the Board laid 
down conditions for its discharge ; and no time limit 
would be laid down for the Board to settle such con- 
ditions. The idea is that Boards would first lay down 
individual conditions to control those discharges 
which they knew to be particularly serious in their 
effects on the river, and only later tackle others. On 
the matter of discharges to sewers the committee 
found that there is some dissatisfaction with the existing 
situation under the Public Health (Drainage of Trade 
Premises) Act of 1937. This Act allows certain premises 
which discharged effluents to sewers in the year ended 
March 3, 1937, to continue doing so without obtaining 
the consent of the local authority and upon payment of 
sums in accordance with the terms of any agreement 
which was in force at the end of that year. The com- 
mittee feels that “it is unreasonable to expect the local 
authorities to continue to deal with these effluents on 
financial arrangements made in 1937 or earlier and that 
they should be authorised to make reasonable charges . . . 
and to vary the charges... having regard to the cost 
of... treatment.”” Some other minor changes are also 
Suggested. 

But perhaps the most encouraging thing written into 
the report is a view expressed in an early paragraph. 
It reads, “in the course of our examination of witnesses 
we have been struck by the evidence of a general desire 
amongst those discharging effluents to rivers to co- 
operate in securing their improvement. There is develop- 
ing a public sensibility to the poor state of many of our 
rivers, an increasing awareness of the amenity, recrea- 
tional and health value of clean rivers and a general will 
to secure within the bounds of what is practicable the 
greatest improvement in the shortest possible time... 
We believe the time is ripe for a great drive forward by 
all concerned towards the goal of clean rivers.” Very 
many engineers will, we think, heartily agree. 


APPEAL TO PRICE 


Early in December, the Chancellor of the Exchequer 
made an appeal to industry to reduce prices or, at least, 
to prevent them rising. His reason for doing so was 
clear enough. It is often argued that inflation could be 
avoided if wage increases were granted only when 
matched by simultaneous improvements in productivity 
in the industry concerned. That argument is fallacious 
because productivity does not increase at the same rate 
in all industries. Yet a wage rise in one industry, where 
it may be justified, is likely to trigger off similar rises in 
other industries, where it may not. Nor is it possible 
nowadays, even if it ever was, to allow widely different 
wage rates to rule within industries requiring men of 
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similar degrees of skill. Thus, unless, indeed, there can 
be a national wages policy, the linking of increases of 
wage rates to improvements in productivity cannot be 
expected to prove fully effective in preventing inflation. 
The alternative is to see that improvements in produc- 
tivity are reflected in price reductions. Since a price 
reduction, even of capital equipment, should sooner or 
later be reflected in reduced retail prices of consumer 
goods the nation as a whole benefits from an improve- 
ment in the efficiency of any single industry or individual 
firm. There is no inflationary follow-up. 

At first sight, therefore, it seems a very reasonable 
request which the Chancellor is making to industry. 
But, unfortunately, any discussion of prices raises a 
number of questions to which economists have as yet pro- 
vided no clear answers. A century or so ago economists 
supposed that prices were very largely settled by laws of 
supply and demand. But nowadays prices do not neces- 
sarily rise or fall according as to whether demand exceeds 
or falls short of supply. Instead firms appear to attempt 
to calculate their costs more closely than they used and to 
base their prices on those costs rather than on the demand 
for the goods. But there is a rub. For what are the true 
costs of producing anything ? For example, how much 
should be allowed for research ? Unless one has some 
conception of the likely return it is very difficult to cal- 
culate how much research is worth, not to speak of 
deciding how much of that cost to assign to any particular 
article produced. Again, how much profit should be 
ploughed back ? There are not wanting people who are 
critical of any substantial degree of ploughing back. 
They point out that when profits are ploughed back and 
a business is extended the buyers of the product finance 
the extension but it is the shareholders (not the buyers) 
who benefit by the greater capital value of their shares 
and the higher rates of interest paid upon them. Such 
critics maintain that rather than plough back profits, 
such firms ought to lower prices for the benefit of buyers 
and make new issues of shares to finance extensions. 
The argument is even applied to nationalised industries 
such as electricity supply. Is it sound ? Whether a 
firm will reduce prices in certain circumstances may 
well depend upon the view it takes of that argument. 

In view of this situation it could hardly be expected 
that the Federation of British Industries would make a 
very much more forthcoming reply to the Chancellor 
than that of which we printed a report in last week’s 
issue. It is too amorphous a body. In effect it 
seems to be saying more firmly than it says anything else 
that in a competitive world the firm which can offer the 
most value for the least money will have the highest 
chances of survival; that is, that it is up to the Govern- 
ment to see that conditions are competitive enough 
(though not too competitive !) to make price reductions 
worth while. The letter the Federation has sent to the 
Chancellor amounts in fact to a passing back, sym- 
pathetically, of the buck. Back to you, Derick! Rightly 
so, of course ; the Government cannot escape its respon- 
sibility for keeping the national economy stable. 


AGRICULTURAL ENGINEERING EDUCATION 


About a year ago, the Ministry of Education announced 
that it had been decided to establish a National College 
of Agricultural Engineering. The declared intention is 
that this college, which is to be built hard by the National 
Institute of Agricultural Engineering, in Bedfordshire, 
shall accommodate initially between sixty and 100 
students from this country and overseas who will take 
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courses leading to a diploma. As we pointed out, in our 
issue of February 20 last year, the Ministry’s decision 
was reached only after protracted discussions with various 
bodies which had been emphasising the need for such a 
college for over three years. Those discussions convinced 
the Ministry that every effort to meet the growing require- 
ment of fully qualified agricultural engineers must be 
made. But the interval between the announcement and 
the carrying out of a Ministerial decision appears to be 
a lengthy one, for there seems to be little visible sign of 
progress towards the setting up of this college. Un- 
doubtedly, there are many matters of detail which have 
to be determined, but rather more expedition in bringing 
this technical education project to fruition does appear 
to be desirable. Owing to the tremendous expansion in 
farm mechanisation in the years since the second world 
war, agricultural engineering is a specialised subject 
which has become increasingly important in every 
country in the world. The food production of the world 
—a world which includes many under-developed terri- 
tories—is to-day as much dependent upon the skill and 
effort of engineers as it is upon the good husbandry of 
farmers. In view of the high degree of agricultural 
mechanisation which has been achieved in this country, 
it would be a pity if future development was hampered 
by a deficiency in technical training and education facil- 
ities. Moreover, British agricultural machinery is find- 
ing its way all over the world. It is a valuable export. 
The knowledge of qualified agricultural engineers can be 
an even more valuable export in a day when increased 
food production is a prime essential in so many places. 


DIESEL-GAS-TURBINE COMBINATION 


In the first paragraph of his paper entitled ‘‘ The Diesel 
Engine in Association with the Gas Turbine” (read on 
January 20 before the Institution of Mechanical Engineers) 
Mr. Ernest Chatterton remarks that “ The trend of present 
practice shows that the further development of the diesel 
engine is inevitably dependent upon its association with 
an exhaust-driven gas turbine.” In the last paragraph 
he summarises his conclusions as follows: “It would 
appear that a highly supercharged two-cycle engine used 
as a gas producer feeding a turbine may provide an 
efficient and versatile power unit and merits serious 
consideration.” Interesting indeed are the observations 
in which the author sets forth the results deduced from a 
systematic investigation of three basic systems whereby 
the diesel engine and the gas turbine may be combined to 
form a power unit in which the advantage of high charge 
pressures—either with or without charge cooling—can 
be realised. The investigation certainly appears to show 
that the two-cycle engine gives a better response to 
association with a turbine than does the four-cycle, 
“particularly at higher manifold pressures.” While 
engine manufacturers and engine users cannot fail to 
take note of any arrangements whereby high specific 
power outputs may become practicable “‘ without exceed- 
ing established limitations for maximum cylinder pressure, 
piston temperature, or turbine inlet temperature,” they 
can be expected to proceed cautiously in the absence of 
actual operational experience of the equipments as applied 
in specific services. Considerable time has elapsed since 
the diesel engine was first used as a gas generator and 
the power taken from an exhaust-driven gas turbine. 
During this period there have been significant develop- 
ments in respect of the fuel situation, developments which 
have influenced engine design notably in the case of large 
marine engines, where use is made of exhaust gas turbo- 
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charging combined with charge cooling and with pre- 
cautions for avoiding difficulties arising from the burning 
of high sulphur fuel. 

Valuable as is the publication of such indications as 
those upon which Mr. Chatterton has based the con- 
clusions set forth in his paper, even more importance 
attaches to the publication of operational results enabling 
the potential user to assess the performance of the gas 
generator and turbine system in service. Such details 
must provide convincing evidence not only in respect of 
long-term operational reliability (often a major con- 
sideration), but as regards the overall economy when due 
allowance has been made for replacements, supervision 
and maintenance. There are, of course, sundry minor 
operational hazards apt to be common to all combina- 
tions and here it usually happens that the simpler the 
equipment and the fewer the gadgets the greater will be 
the likelihood of good routine performance. Service 
conditions differ, however, and power units must be 
provided for large ships, small ships, locomotives, electric 
generators, pumps, air compressors, &c. These services 
impose widely differing requirements, to say nothing of 
the facilities which may be required for emergency 
overhaul and replacements. It can sometimes prove 
no easy matter to decide as to which particular evil 
can best be tolerated and the engineer, while aiming 
at perfection, should be content if he attains something 
as far as possible on the plus side of mediocrity. What 
he now awaits is dependable information derived from 
actual running under service conditions comparable with 
those for which he himself must cater. Without the 
guidance afforded by such endurance tests it is hardly 
possible to predict just what may be the long-term 
response of the gas generator type of plant when operating 
with high air manifold pressures. 


AN INSTITUTION MERGER ? 


At the time of the Institution of Civil Engineers’ 
annual dinner, last May, we reported that Professor 
Pippard, who was at that time president of the Institution, 
had said that discussions were in progress about the 
possibility of amalgamating the Institution of Civil 
Engineers and the Institution of Municipal Engineers. 
Notice has now been given that agreement in principle 
has been reached between representatives of the two 
Institutions, as to the terms upon which such an amalga- 
mation might take place. The full terms are soon to be 
submitted to members of both Institutions, and a postal 
ballot will be taken to decide the issue. Should amalgama- 
tion be decided upon, the Institution of Civil Engineers’ 
charter will have to be amended, which is dependent on 
the approval of the Privy Council. 
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The two Institutions have clearly set about this pro- 
posal in a businesslike way, and have kept their members 
informed as soon as possible. A fairly long period of 
consideration is sometimes an advantage in such a situa- 
tion and, indeed, should controversy develop, a meeting 
at either or both of the Institutions would clear the air. 
For our part, we would endorse the opinions expressed by 
Professor Pippard last year, when he said that the existence 
of a number of Institutions, all working towards the 
same ends, was no longer a source of strength and 
detracted from the influence which the engineer could 
bring to bear on the conduct of affairs. The amalgama- 
tion, he thought, might prove a pattern for other societies 
to follow. There are at least four other Institutions 
covering parts of the general field of civil engineering 
which would seem to fall within the professor’s suggestion. 


PRESTRESSED CONCRETE 


The Cement and Concrete Association’s Prestressed 
Concrete Development Group recently organised an 
exhibition of prestressed concrete at the Institution of 
Civil Engineers, and also a day of lectures on pre- 
stressed concrete bridges. The latter proved so popular 
that it was repeated a week ago to-day. The exhibi- 
tion, and the subject matter of the lectures, certainly 
indicated an encouraging activity, with considerable 
achievements ahead. Indeed, the Association states that 
while Britain did not originate prestressing, so enthu- 
siastically has it been utilised that for the past ten years 
Britain has been leading the world ! 

The Association has been in the van of the enthusiasts. 
If the word “ propaganda” had no baleful political 
overtones, but a purely beneficial meaning, it would 
adequately describe the Association’s activities—lectures, 
training courses, and so on. It is interesting to speculate 
how much the rate of advance has been due to the intrinsic 
merits of the technique of prestressing and how much 
to this “ propaganda.” The talking-point amongst civil 
engineers seems to change every decade or so. Just after 
the war, it was possible to fill the main hall at the Institu- 
tion—so we remember—merely by mentioning the magic 
words “ soil mechanics.”” It looks as if the talking point 
of the 1960s will be traffic engineering. But prestressed 
concrete has undoubtedly been the great subject of the 
last decade, and judging from the popularity of these 
latest lectures, it is still very much to the fore. Which 
situation turns our thoughts again to the competition 
between steel and concrete touched upon in a leader 
last week when recent improvements in structural steel- 
work practice was discussed. The 1960s are likely to 
prove full of interest ! 





** AERIAL MESSENGERS ” 

“ Mr. Henry Coxwell, the well-known aeronaut, throws out a few 
suggestions to nautical men on the value of * aerial messengers.’ Let 
every ship, he says, be provided with an apparatus containing 1000ft. 
or so of compressed gas in a metallic receiver, the bulk of which 
need not be greater than a small cannon ; also a couple of miniature 
balloons of 500 cubic feet capacity. As the balloon is sure to go 
before the wind, a vessel approaching land, or groun on a lee 
shore, will always be in a position to communicate by this contrivance. 
In the event of a vessel being burnt at sea, or of going down through 
springing a leak, the aerial messenger might convey the ship’s fate 
and papers in a waterproof bag across the waves until the shore 
was reached or attention attracted from a passing sail. By filling 
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only two-thirds of the balloon, space would be left for expansion, 
and the messenger, harnessed to the water by a float, would continue 
suspended for a considerable time.” 


“ THOSE ENGLIsH!”’ 

“Some of the German Journals announce seriously that a com- 
pany of English capitalists have made an application to the King of 
Naples for a concession for the extinction of Vesuvius. The principal 
seat of the fire of that volcano is situated several thousand feet below 
the level of the sea. By cutting a canal which would carry the water 
into the crater, the fire would be completely extinguished, and the 
operation, which would only cost 2,000,000 fr., would restore to 
cultivation land of ten times that value.” 
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Obituary 


HAROLD G. ALLEN 


WE regret to have to record the death of Mr. Harold Gwynne 
Allen, M.A. (Cantab), which occurred in London, last Friday, 
January 22. Mr. Allen, who was eighty-five, was, until his retire- 
ment at the end of last June, a deputy chairman of W. H. Allen 
Sons and Co., Ltd., Bedford. He had devoted life-long service 
to the company, including a period of over fifty years as a director 
and, from 1928 to his retirement, as a deputy chairman. He was 
the father of Mr. W. Kenneth G. Allen, the present chairman of 
the company, and of Mr. H. Norman G. Allen, managing director, 
and was the third son of Mr. William Henry Allen, who founded 
the business in 1880. Harold Allen was educated at Westminster 
School and Trinity College, Cambridge, subsequently obtaining his 
engineering training at Queens Engineering Works, Bedford, and 
the Fairfield Shipbuilding and Engineering Company, Ltd., before 
being appointed to the staff of W. H. Allen Sons and Co., Ltd. 

For many years Mr. Harold Allen was responsible for the 
administrative and commercial work of the company and he played 
a dominant part in the successful development of its world-wide 
organisation and business activities. He inherited many of his 
father’s characteristics—foresightedness in business, thoroughness 
and directness in method, and a readiness to recognise and help 
initiative and enterprise among the young people in the firm. 

Throughout his business life, Mr. Harold Allen endeared himself 
to the personnel of all sections of the Allen organisation, and the 
numerous associates who worked closely with him had ample 
opportunity of observing his qualities, both from the business and 
social points of view. It was always recognised in dealing with 
the problems associated with a large business that Mr. Harold 
Allen possessed outstanding tact and acumen. Every problem, 
large or small, received the fullest consideration before a decision 
was given. His determination and fairness, together with his 
charm of personality, won fpr him the sincere goodwill of all 


members of the organisation. 


Mr. Harold Allen was also a well-known personality in all 
branches of the engineering and many other industries, as well as 


in Naval and Mercantile Marine centres and 
other different spheres. He travelled exten- 
sively for the purpose of furthering the 
interests of the company’s business. Despite 
his advancing years, he maintained a keen and 
active interest in the firm’s activities and was 
regularly at the London office up to his 
retirement. 

One of Mr. Harold Allen’s main interests 
was that of technological education com- 
bined with engineering training; it is 
true to say that he was personally instru- 
mental in steering a course for the future 
careers of many engineers who are to-day 
holding important positions in all parts of 
the world. He was especially concerned, not 
only with the students’ and apprentices’ 
training and education courses, but also with 
their spare-time social activities, in particular 
the running of the Allen Boys’ Club, which 
flourished for many years between the two 
world wars. An annual event which will 
always be remembered by numerous young 
apprentices and members of the Boys’ Club 
was the outing to the Royal Tournament at 
Olympia, when they were the guests of Mr. 
Harold Allen for the day. 

In his earlier years, Mr. Harold Allen 
made a notable contribution to the industrial 
life of Bedford and, in addition, he will be 
remembered in the town and county for his 
public-spirited service to the community in 
civic and other spheres, in particular, as 
the High Sheriff of Bedfordshire in 1925. 

In addition to his normal business respons- 
ibilities with the company, Mr. Harold Allen 
also devoted much time and rendered valuable 
assistance to the work of a number of 
important bodies, including the council of 
the British Electrical and Allied Manufac- 
turers’ Association and the Grand Council 
of the Federation of British Industries. He 
was also a member of the Institutions of Civil 
Engineers and Mechanical Engineers. 

Apart from his business activities, he had a 


deep love of music, art and literature, and 
also had a genius for being friendly and 
giving help and guidance. These attributes, 
together with his interest for the well-being 
of the company’s junior employees, led to 
Mr. Harold Allen giving talks to the students 
and apprentices with a view to creating a 
real enthusiasm for life as the only way to 
the attainment of success. 

Harold Allen never had a personality as 
strong as that of his brother, the late Sir 
Richard Allen ; but in strength of mind and 
character he matched him. To the great 
benefit of the firm their interests were 
complementary as much as similar. Thus, 
while Sir Richard played an active part in 
the affairs of the Institution of Mechanical 
Engineers and was its president in 1928, 
and was equally active in other public ways, 
becoming very widely known and respected 
by engineers the world over, Harold devoted 
himself wholeheartedly to the business inter- 


ests of the firm and the similar interests of 


engineering firms in general. Probably it 
was as much through his sagacity as through 
any one else’s that his firm survived relatively 
less scathed than many others from the years 
of deep industrial depression of the ‘thirties. 
Much less widely known than his elder 
brother, he was just as much respected by 
those who did meet him on business and on 
the councils of B.E.A.M.A. and the F.B.L., 
and his work for the firm was invaluable. 
Perhaps his outstanding service to the firm 
was to bequeath to it two sons in whose 
hands, primarily, its fortunes now rest. 


A. J. PARROTI 


WE regret to have to record the death of 
Mr. Arthur John Parrott, which occurred on 
January 13, at the age of seventy-four. Mr. 


Harold G. Allen 


Parrott was joint managing director of 
Heat and Air Systems, Ltd., on the board of 
which company he had served since its 
inception in 1935. He spent the whole of 
his working life in the business of heating 
and ventilating engineering, serving his 
apprenticeship with Ashwell and Nesbitt, 
Ltd., Leicester. On the completion of his 
apprenticeship, Mr. Parrott joined the staff 
of the United Kingdom branch of Buffalo 
Forge Company and subsequently held 
appointments with Sturtevant Engineering 
Company, Ltd., and Carrier Engineering 
Company, Ltd. For a short time prior to 
the formation of Heat and Air Systems, Ltd., 
he was on the London office engineering staff 
of Controlled Heat and Air, Ltd. 


R. W. HARRIS 

WE have learned, with regret, of the death 
of Mr. R. W. Harris, which occurred sud- 
denly on January 13. Mr. Harris, who was 
fifty-three, was a director and general 
manager of Aircraft Steel Structures, Ltd., 
Acton, a subsidiary of Simms Motor and 
Electronics Corporation, Ltd. 

Mr. Harris was born in Coventry and 
educated at the Bablake School there and 
subsequently at Coventry Technical College. 
He then served an apprenticeship with the 
M.L. Magneto Company, which was after- 
wards absorbed by Joseph Lucas and Co.., 
Ltd. In 1946 Mr. Harris joined Bryce 
Berger, Ltd., and was largely responsible for 
this company’s development of fuel injection 
and starting equipment for diesel engines. 

Mr. Harris joined Aircraft Steel Structures, 
Ltd., as director and general manager, in 
April, 1958, when that company was acquired 
by Simms Motor and Electronics Corpora- 
tion, Ltd. 
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British Machine Tool Industry 


A memorandum by Mr. Austen Albu, M.P., was circulated to Members of the 
Parliamentary Labour Party's Trade Union and Economic groups before the 


recent General Election. 


OR some time the machine tool industry 

has been among those tentatively included 
in the Party’s programme for nationalisa- 
tion. Apart from trade union pressure, the 
reasons for this are based on criticisms made 
of the industry over a long period by engineers 
and economists. This memorandum is an 
attempt briefly to examine the industry and 
the criticisms made of it and to suggest 
ways in which a future Labour Government 
might deal with them. 


CRITICISMS OF THE INDUSTRY 

The main criticisms of the industry are 
that its output and exports are inadequate 
and that it is technically backward. 

In 1935 value of output was £6,500,000 ; 
by 1957 it had risen to a peak of £95,000,000 
(excluding woodworking tools). Allowing 
for a three-fold increase in price this 
is a nearly five-fold increase in volume. 
Exports, however, had only risen from 
£4,500,000 in 1938 (of which the U.S.S.R. 
took £1,700,000) to £28,000,000 in 1957 ; 
an approximate doubling of volume, com- 
pared with a five-fold increase for other 
branches of the engineering industry (includ- 
ing motor vehicles). During this period 
total recorded world exports appear to have 
risen a little over three times in value (i.e. 
remained stationary in volume) ; but post- 
war figures exclude Eastern Europe and 
China. Most of these exports are to coun- 
tries at an earlier stage of development than 
this country, who will, in time, make some 
of their own machine tools. Before the war, 
Britain’s share of world trade in machine 
tools was 7:1 per cent compared with 
Germany’s 48-3 per cent and U.S.A. 35-3 
per cent. Switzerland had reached 5-3 per 
cent with her highly specialised tools. The 
following table shows the shares in recent 
years of the major exporting countries, 





excluding those in Eastern Europe and 
China : 
1953 1955 | 1957 1958 
Per cent Per cent Per cent | Per cent 
ze . .. 2.1 we 15-3 14-2 
W. Germany 23-8 26°7 30°5 31-9 
U.S.A | 33-5 28-3 26:9 25:7 
Switzerland 11-2 15-9 13-4 14-0 


The Western Germany share is less than 
that of pre-war Germany as a whole, but 
the level of East German production is not 
known. Russia and Czechoslovakia are 
also large manufacturers and the latter always 
a substantial exporter. Reports of the mass 
production of machine tools by the use of 
transfer machines in Russia indicate a 
serious future competitor. 

In spite of the increase in production, 
imports have also risen substantially. Dur- 
ing the rearmament period they reached 
£60,000,000 in one year and in 1957 were 
£21,750,000. The industry was for years 
content with a delivery period of two years, 
and started squealing when this was reduced 
for some types to six months. Mr. William 
Hornby in his volume “* Factories and Plant” 
in the History of the Second World War, 
draws attention to the growing dependence 
of the U.K. before the war on imports of 
many types of machine tools, especially for 
mass production. Although many types 
previously imported are now being manu- 
factured, often under licence, this remains 
true to-day. 


We print it almost in full below. 


When one turns to the level of technical 
advance of the industry, it is significant that 
what is lacking in British production is 
frequently those types which reflect design 
leadership. Britain tends to sell weight and 
import refinement. This arises partly from 
the fact that the largest manufacturers are 
also importers ; but it is also the result of 
the quite inadequate attention paid by the 
industry to research and development and 
the employment of scientifically trained 
engineers. According to the Report on 
** Scientific and Engineering Manpower in 
Great Britain, 1959’ (Cmd. 902), scientists 
and engineers represented 1-3 per cent of 
the numbers employed in the industry. This 
corresponds to the low figure for the mech- 
anical engineering industry in general and 
is much less than in electrical engineering, 
constructional engineering, precision instru- 
ments and, of course, aircraft. Even these 
figures are, however, misleading. More 
than half the scientists and engineers 
in the machine tool industry qualified 
by becoming corporate members of a 
professional institution. Many of them 
are members of the Institution of Production 
Engineers, which for many years admitted 
members without examination. Others will 
have qualified by obtaining a Higher National 
Certificate by part-time study. It is gener- 
ally recognised that for really advanced 
work in research and development a univer- 
sity degree or its equivalent is required 
to-day. Although the figures are not 
separately available it is thought that the 
industry employs few university graduates. 
It has been estimated that the German 
industry recruited about 500 graduates in 
1958 while the British industry recruited two. 
The expenditure on research and develop- 
ment in 1955 was 1-1 per cent of net output 
compared with an average of 2-0 per cent 
for all industries except aircraft. 

This is particularly serious in an industry 
where technical demands are increasing 
rapidly (e.g. higher speeds and feeds due to 
growth of use of -hard metal cutting tools 
and the application of electronics and 
automatic operation). Few universities in 
this country have departments dealing with 
machine tool design. An exception is 
Manchester College of Science and Tech- 
nology at which the industry has been 
shamed into giving a number of so-called 
post-graduate scholarships for designers. 
There is nothing to compare with, for 
instance, the magnificent laboratory at the 
Technical University, Aachen, and cer- 
tainly nothing to compare in the research 
field with the works of the E.N.I.MS. 
(Experimental Scientific Research Institute 
for Machine Tools) in the U.S.S.R. The 
director of E.N.I.M.S., in a recent study of 
Western machine tools, rates British tools 
considerably below corresponding American 
and West German tools in cutting speeds 
and feeds. 


MARKET POTENTIALITIES 


The industry is a very suitable one for 
British exports. Its products have a high 
conversion factor ; the labour employed is 
highly skilled and development and design 
should involve the employment of scientific- 
ally-trained staff. It can be organised in 
units of medium size. It does not involve the 
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use of capital in very large blocks, so that 
there need be no great concentration of 
economic risk in its expansion. 

Although many mass-production types of 
machine tool are imported from U.S.A., 
competition in world markets is more likely 
to be felt in the immediate future from 
Germany, Switzerland and, in the not so 
distant future, from the U.S.S.R. and other 
Eastern European countries. The U.S.A. 
may well be pricing itself out of the market. 

There are three ways in which the industry 
might develop ; none of them exclusive : 

(a) The production of very advanced types 
embodying revolutionary changes, in rela- 
tively small quantities. The competitive 
advantage here would depend entirely on 
scientific research and development. 

(b) Mass-produced, cheap general purpose 
machines. These might enable us to maintain 
sales in under-developed countries starting 
up their own industries. One British firm is 
reported to have been considering operating 
along these lines. 

(c) The mass production of units suitable 
for assembly into a wide range of machines 
of all types. This is the system developed by 
Renault and copied by British Motor Cor- 
poration for making transfer machines. It 
is being developed on a very extensive scale 
in Russia and could lead to a substantial 
revision of the capital/labour ratio in many 
branches of the engineering industry. Here 
the scale of production may be a limiting 
factor for the British industry unless it is 
able to take advantage of a common market 
or make co-operative arrangements with 
European firms. 

Without further and much more detailed 
inquiry, which has certainly not been under- 
taken by the industry, it is not possible to 
say which of these lines is the most promising. 


RECOMMENDED POLICY 


The essence of the proposals set out 
below is a sequence of steps, the earlier ones 
involving little risk of violent opposition 
and no great expenditure, each step provid- 
ing an indication as to whether the next is 
desirable. It also takes into account the fact 
that the industry is mostly composed of a 
number of small firms of differing quality, 
but intimately linked with other industries 
at home and abroad. 

Basic to the proposals is the creation of a 
cadre, or organisational framework, which 
could successively take up new responsibilities 
as its powers were increased. The first stage 
would be to establish a central research 
organisation responsible in the first place 
for undertaking an extensive market and 
product research programme to determine 
the lines of technical research and develop- 
ment which the industry should pursue and 
the gaps in its output most needed to be 
filled. Such a study has certainly never 
been made, although the contents of the 
D.S.LR. Report are not known. This type 
of inquiry is recommended by Professor 
Seymour Melman in his report to the 
European Productivity Agency. 

Whilst this was being done, the organisa- 
tion should be establishing a research and 
development division and the second stage 
would be for it both to carry out research 
itself and to farm out development contracts 
to some of the better machine tool firms. 
At this stage the existing Production Engin- 
eering Research Association might be 


absorbed. Alternatively, the buildings and 


equipment of an ordnance factory might 
form the nucleus of the establishment. 

The third stage would involve the estab- 
lishment of a prototype and small-scale 


manufacturing unit ; to manufacture under 
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ideal conditions some of the products of the 
research division. Manufacture of other 
products might be sub-contracted to private 
firms in which Government funds might be 
invested in accordance with Labour Party 
policy. In any case the organisation would 
become the natural body to advise on 
Government investment in the industry. 

The fourth stage would involve the setting 
up of a marketing branch which would be 
responsible for selling the products of this 
research at home and abroad. 

It is essential that the work of these four 
branches of the organisation should be 
closely linked so that responsibility for the 
success of the undertaking would be fully 
shared between the marketing and develop- 
ment branches and production suitably 
planned. The technical division should 
cover a wide range of disciplines ; machine 
tools embody mechanical, metallurgical, 
electrical, electronic, hydraulic, chemical, 
mathematical and many other factors, and 
it is in failing to recognise the possibilities 
offered by alien experience that the industry’s 
failure has been most marked. 

No attempt should be made to make the 
organisation a paying concern immediately. 
It should be treated like the National 
Research Development Corporation, and 
not expected to break even for a term of 
years ; although its marketable products 
should be sold at economic prices, bearing 
their own share, and no more, of develop- 
ment costs. 


Although the final investment in such a 
programme might be considerable, no heavy 
expenditure need be incurred until the 
requirements are known. The first market 
and technical research studies could be sub- 
contracted while the staff of the organisation 
was being built up. 

As a final stage, the marketing division 
might take over the whole of export market- 
ing of machine tools from this country. 
There would be advantages in such an 
export agency with substantial resources. 
These advantages will grow as our customers 
overseas become more and more centralised 
or Government buyers, and expect to be 
supplied with complete, fully equipped, plants 
or factories. Already this is happening in, 
e.g., India, where British firms are setting up 
plants, and the Russians are offering plants 
in this way. There are, however, very few 
organisations in the engineering industry 
in this country able to undertake this work. 

The methods by which the industry 
markets its products at home have been 
criticised (e.g. by Beesley and Troup in the 
study published by the National Institute 
for Economic and Social Research) on the 
ground that the system of sole agencies, 
each handling a variety of different types of 
tools each of a single manufacturer, hinders 
the growth of innovation. The existence 
of a Government sponsored development 
and marketing organisation, handling new 
products, would help to overcome this 
disability. 


Control and Instrumentation of a 
Marine Reactor 


A paper by R. Anscomb* and F. Hutbert, on the control and instrumentation of 
a marine reactor was discussed at a meeting of the Joint Panel on Nuclear 
Propulsion, at the Institute of Marine Engineers, London, on January 26. 
Because the systems discussed are still in an early stage of development the 
authors attempted little more than to outline the nature of the problem and to 


indicate possible solutions in particular cases. 


They also gave a general descrip- 


tion of a typical control and instrumentation system which might be used in a 
ship. Abstracts from the paper are reproduced here. 


HE requirements of the reactor control 
system may be defined as : 

1. To maintain the designed reactor tem- 
perature and pressure conditions during 
steady state operation. 

2. To effect changes in reactor power 
output to meet changes in demand without 
Causing: excessive variations in reactor tem- 
perature and pressure conditions. 

A marine reactor is a complicated piece of 
precision machinery which must be designed 
to give the maximum practicable power/ 
weight ratio. This means that all its com- 
ponents must work close to their safe 
metallurgical limits during steady state 
operation. To do this safely the reactor 
must be provided with a control system so 
precise and reliable that none of the com- 
ponents will be subjected to excessive tem- 
perature and pressure variations during 
normal changes in power or as a result of 
minor faults and accidents. 

[The authors then discussed the influence 
of the flux/power relationship ; temperature 
coefficients of reactivity ; density, void and 
power coefficients ; and the effect of deple- 
tion and poisoning ] 

An indirect cycle reactor installation may 
be said to comprise the reactor, the main 


* Deputy Chief Engineer, Development "and “Engineering 
Group, United Kingdom Atomic Energy Authority, Risley. 
uate Physicist, a and Engineering Group, 
nited Kingdom Atomic Energy Authority, Risley. 


coolant blowers or pumps, and the main 
heat exchangers on the primary side ; and 
the main heat exchangers, propulsion tur- 
bines, ship’s auxiliaries and possibly a dump 
condenser on the secondary side. 


CONTROL PROGRAMMES FOR TYPICAL 
REACTOR INSTALLATIONS 


I. Liquid-Cooled Systems (Non-Boiling).— 
The density, specific heat, and other heat 
transfer characteristics of liquids normally 
used for reactor cooling are such that the 
temperature rise through the core is small, 
so that the problem of controlling the 
reactor inlet temperature to avoid overheat- 
ing of the primary circuit does not arise. 

Due to the small difference (say 20 deg. 
to 30 deg. Cent.) between the reactor inlet 
and outlet temperatures it is convenient to 
programme a liquid-cooled reactor power 
plant to maintain a constant average coolant 
temperature in the core. The reason is 
that liquid-cooled reactors have large negative 
temperature coefficients and such a pro- 


gramme involves the least amount of 
external control. 
Constant Average Temperature Pro- 


gramme.—In a liquid-cooled reactor having 
large temperature and density coefficients 
working on a basis of a constant primary 
coolant flow and average temperature, the 
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sequence of events following a demand for 
increased power is, briefly, as follows : 

1. Opening of turbine throttle valve and 
withdrawal of steam from heat exchanger. 

2. Fall in reactor inlet temperature of 
primary coolant. 

3. Fall in average primary coolant tem- 
perature and consequent increase in reactivity. 

4. Rise in reactor power increases tem- 
perature of fuel and hence reactor outlet 
temperature. 

5. Restoration of average primary coolant 

temperature to original figure at new power 
level. 
A slow xenon effect will follow, necessitat- 
ing minor adjustment of control rods. Thus 
a non-boiling liquid-cooled system operating 
on this programme is load following. This 
feature is exploited to good advantage in the 
highly enriched pressurised water reactors 
used in submarines. In the more economical 
lowly enriched systems, this self-regulating 
effect is not so marked due to the Doppler 
broadening effect on the temperature co- 
efficient of the fuel. Such systems can be 
self-regulating for limited power variations 
but control and manipulation is usually 
necessary for changes in excess of 20 to 30 
per cent. 

The Constant Reactor Outlet Temperature 
Programme (Fig. 1).—Briefly, the sequence 
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Fig. 1—Block diagram of control system for obtain- 
ing constant outlet temperature programme 


of events following a demand for increased 
power is as follows : 

1, 2 and 3 as above. 

4. Increased fuel temperature attempts to 
increase reactor outlet temperature. 

5. External control measures coolant out- 
let temperature and keeps it constant by 
varying the coolant flow. 

6. External control inserts reactivity 
absorbers to compensate a little for addi- 
tional reactivity introduced by lower average 
coolant temperature. 

A comparison of these two programmes 
emphasises the great advantage of the 
average temperature programme from a 
control point of view. Its additional advant- 
age is that it maintains a nearly constant 
volume of liquid in the primary circuit and 
thereby permits the use of a minimum sized 
pressuriser. The disadvantage of both 
programmes discussed is that they cannot 
prevent changes in steam pressure over the 
power range, with its consequent effects on 
turbine design, pipe sizes, and boiler feed 
pump and dump condenser control problems. 

Irrespective of the inherent load following 
properties of a reactor installation, adjust- 
able reactivity absorbers must always be 
installed to provide compensation for the 
losses of reactivity due to depletion of fuel 
and fission product poisoning effects. Some 
means of meeting this requirement are 
discussed later in the paper. 

The Constant Steam Pressure Programme. 
—Another alternative is to hold the steam 
pressure constant and allow the primary 
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coolant temperature to vary. This permits 
optimum design of the steam plant but 
raises difficult reactor control and pressuriser 
design problems to deal with the changes in 
reactivity and primary coolant volume depen- 
dent on the changes in average temperature. 
In addition, the control system must be 
designed to compete with the natural ten- 
dency of the reactor to work to a constant 
average temperature programme. A more 
practicable solution is described below. 

A Possible Compromise Solution for a 
Pressurised Water Reactor System.—A _pos- 
sible compromise solution that has the 
advantages of both a constant reactor 
coolant temperature programme and a con- 
stant steam pressure programme, takes 
account of the time constants involved in 
effecting power changes. 

An elementary plant and control system 
which might be designed to provide such a 
programme is indicated in Fig. 2. It is 
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Fig. 2—Block diagram of plant and universal control 
system capable of setting up any type of control 
programme 


assumed that, irrespective of any instantan- 
eous demands for change by the various 
parameters, the control system is designed 
such that the reactor power demand signal 
cannot change at greater than a specified rate, 
e.g. 3 per cent to 100 per cent full power in 
less than a minute. 

Now let us examine some of the typical 
demands that might be made on this system. 
If the installation is operating at low power 
and the throttle is opened slowly, e.g. in 
some minutes, the demand signal (mp) will 
rise slowly and cause the nuclear loop to 
reposition the control rods so as to match 
ultimately the constant pressure reference 
demand. Suppose now that the throttle is 
opened instantaneously. No new signal 
comes into the comparator instantaneously 
from the demand loop because of the velocity 
limit imposed on m. However, this quick 
throttle change is reflected through the 
boiler into the primary loop as a change in 
average temperature of the reactor coolant, 
and the negative temperature coefficient 
supplies a change in reactivity to match the 
load for a short time. In other words, for 
transient throttle operation the plant behaves 
initially as though it were operating without 
controls on a constant average tempera- 
ture programme stabilised only by the 
negative temperature coefficient. Ulti- 
mately a demand signal is received by the 
comparator and the entire system slowly 
changes over to a constant pressure pro- 
gramme. 

The system responds to a change in 
reactivity in the reactor in a similar manner. 
If this reactivity change is a slow one, such 
as is caused by depletion and poisoning, 
the (n) loop signal, which is also likely to 
be velocity limited by virtue of the fact that 
the control rods are not permitted to change 
reactivity very fast, will handle this change 
slowly and safely. If a fast change in reacti- 
vity occurs, the negative temperature coeffi- 





cient again takes over and the system behaves 
temporarily as though no external controls 
were present. This means that by proper 
design the control system of a non-boiling 
liquid-cooled reactor which is not subject 
to an upper limit on the coolant outlet tem- 
perature (e.g. a pressurised water reactor) 
can have the advantages of both constant 
average coolant temperature and constant 
steam pressure. This advantage is, how- 
ever, gained only by the provision of a more 
complicated external control system. 

[The authors then examined the particular 
requirements of the organic moderated 
reactor.] 

IT. Liquid-Cooled Systems (Boiling).—In a 
boiling reactor using natural circulation, as 
the moderator boils its density fluctuates 
and thus affects neutron moderation and 
leakage ; so the power level will fluctuate 
and the permissible output tends to be 
limited by the maximum steam void fraction 
with which smooth operation can be achieved. 
Further, with such a reactor a certain 
increase in load increases the steam flow and 
reduces the pressure and hence causes more 
of the moderator to flash into steam. This 
causes the flux power to fall, necessitating 
control rod adjustment to meet the increased 
demand. Since control rod movement is 
necessarily slow, the boiling reactor cannot 
be regarded as load following in relation to 
sudden changes of demand. 

This control problem can be reduced sig- 
nificantly by the adoption of a dual cycle 
in which a proportion of the reactor heat is 
used for heating pressurised water. Such an 
arrangement results in a considerably smaller 
proportion of the reactivity being held in the 
steam voids and hence in better stability and 
load following characteristics. Thus a dual- 
cycle boiling water reactor is a cross between 
a pressurised water reactor and a boiling 
water reactor in that a proportion of its 
output is in the form of high-pressure steam 
taken directly from the reactor to the 
turbine and the remainder in low-pressure 
steam taken from heat exchangers heated 
by the pressurised water loop. Thus, by 
suitably balancing the direct steam produc- 
tion and the sub-cooling in the core, it should 
be possible to obtain some of the thermal 
efficiency advantages of the boiling water 
reactor in conjunction with the good load 
following and other control characteristics 
of the pressurised water reactor. 

For operation in a marine environment, 
however, there remains the question of the 
extent to which movement of the ship will 
affect the movement of the steam voids and 
thereby the reactivity. Whereas this move- 
ment is unlikely to result in any instability, 
it may cause such power oscillation as to 
create unexpected temperature transients in 
the system. 

[Next the authors considered the control 
requirements of gas-cooled reactor systems.] 


INSTRUMENTATION FOR SAFE AND EFFECTIVE 
CONTROL 


At this relatively early stage in the develop- 
ment of reactor systems it is necessary, at 
least with prototypes, to install as many 
measurement channels as is practicable in 
order to make the best use of the experience 
gained from the reactors that are operating. 

The suggested requirements of a marine 
reactor control and instrumentation system 
are : 

1. To provide for automatic load follow- 
ing in the power range and for manual con- 
trol during start-up and normal shut-down. 

2. To provide information for the auto- 
control system, reactor protection system, 
and operating personnel. 
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3. To take protective action against damage 
to the installation arising from malfunction- 
ing or maloperation. 

4. To provide radiation monitoring system. 

To meet these requirements, numerous 
measurements must be made, including : 

1. Neutron flux internal and external to 
the core. 

ll, Temperatures of the fuel, fuel cans, 
moderator, coolant and core structure. 

i. Coolant activity to detect and locate 
defective fuel elements. 

Iv. Radiation in the containment space, 
controlled areas, and other parts of the ship. 

v. Radiation from ventilation, waste gas 
and aqueous waste discharge systems. 

Power Measurements.—The distribution of 
flux is approximately constant over the 
power range. Ina cylindrical * unflattened ” 
reactor it is approximately a cosine curve in 
shape axially and a Bessel function of zero 
order (J,(x)) radially. Further, as already 
mentioned, the thermal power of a reactor is 
approximately proportional to the neutron 
flux. Thus, flux measurements may be used 
to provide information and to control power. 

Safety demands that the neutron power be 
monitored at all power levels from shut-down 
to full power. It is normal to install an 
artificial neutron source to provide a shut- 
down power of approximately 1W with a 
freshly fuelled core. The shut-down power 
will be higher than this after the reactor has 
been running at power, especially in reactors 
containing heavy water or beryllium where 
photo neutrons are produced by the inter- 
actions of gamma radiation on these elements. 
For a hypothetical marine reactor with a 
maximum thermal power of 1OOMW, the 
range of power is thus 8 decades, and a 
measuring system covering 9 decades would 
probably be installed to provide adequate 
coverage (e.g. 0-2W-200MW). It is impos- 
sible to cover this range with one instrument 
and the different instruments required are 
described below. Each range overlaps the 
adjacent ranges by at least a decade. 

Source Range.—This channel might be 
designed to cover the range 0-2W-2-0kW 
and has to discriminate neutron flux in a 
background of comparatively high gamma 
radiation. There is a choice of two types of 
detectors (the fission chamber and the 
BF, counter) and both can be employed with 
pulse counting equipment. This equipment 
can discriminate between the pulses due to 
gamma radiation, which are of smaller 
amplitude than those due to neutrons. The 
BF, counter has the better sensitivity to 
neutrons but cannot function as effectively 
in high gamma fields and at present its 
operative temperature is limited to about 
100 deg».Cent. The fission chamber can 
operate in gamma fields up to 10°R per hour, 

and types are being developed to work at 
temperatures of up to 450 deg. Cent. A 
typical size is lin diameter by 6in long. The 
associated equipment would consist of a 
head amplifier, main amplifier, discriminator, 
log ratemeter, and possibly a period meter, 
The head amplifier has to be located adjacent 
to the detector but the remainder may be 
sited in the control room or its adjacent 
instrument space. 

Intermediate Range.—This channel might, 
typically, cover the range 200W-20MW, for 
which gamma compensated, boron lined, 
d.c. ionisation chambers are the best choice. 
It is possible to use uncompensated chambers 
in large land-based graphite reactors by 
siting them in thermal columns and using 
thick lead shielding to reduce the gamma 
radiation. In compact reactors, however, 
space limitations preclude the shielding of 
the chambers, which are es some 
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34in diameter by 8in long. Stainless steel 
ionisation chambers are now made- which 
will operate at up to 450 deg. Cent. 

High Power Range.—For the high power 
range covering, say, 200kW-200MW, un- 
compensated boron lined d.c. ion chambers 
are satisfactory, although in water or 
organic moderated reactors where the neutron 
flux is attenuated more heavily than the 
gamma radiations, the compensated chamber 
may have its advantages. 

The equipment associated with a d.c. ion 
chamber consists of a head amplifier, log 
d.c. amplifier, log power recorder, rate of 
change circuits, doubling time recorder, and 
indicator, of which only the chamber and 
head amplifier need to be adjacent to the 
reactor. A linear drift recorder is also 
provided. 

Rate of Change of Flux.—Safety on expo- 
nentially rising fluxes is achieved by period 
meters which by suitable circuitry prevent 
the reactor period from shortening below a 
predetermined value by tripping the reactor. 
Period meters are normally only used in the 
low power range where flux changes over 
decades are possible without increases in 
temperature. 

Temperature, Flow and Pressure Measure- 
ments.—Temperature measurements are 
made by means of thermocouples distributed 
around the circuit. At present, large 
numbers are necessary to determine the 
detailed performance of fuel elements, tem- 
perature distributions in moderator, coolant 
and shielding, and stresses in the primary 
circuit. In land-based stations the numbers 
are such that a data processing machine is 
required to read and record them. As the 
technology develops the number should fall 
from the hundreds used in some current 
designs to a more manageable figure. 


Safety is achieved by initiating a reactor 
trip if some temperature exceeds a predeter- 


mined value. 
Flow measurements can be made by 


venturi, Dahl, or similar meters. The great 
advantage of flow measurements is that in 
common with those of flux they have a very 
fast response time. By combining flux and 
flow measurements an approximate measure 
of temperature rise in the core can be 
obtained with a much shorter delay period 
than is associated with temperature measure- 
ments. 

Pressure measurements form a vital part 
of the safety circuits of a reactor. This is 
because the worst reactor accident condi- 
tions can arise from a breach of the primary 
circuit, the first indication of which would 
be given by instruments measuring the rate 
of change of coolant pressure. Conse- 
quently reactor trip circuits are associated 
with pressure and rate of change of pressure 
measurements. 

[The authors also set out the general 
requirements of safety systems and faulty 
fuel element detection.] 

Flux Distribution Measurement.—In addi- 
tion to their nominal function, control rods 
may be used to hold down the initial excess 
reactivity needed to give a reactor core the 
required life of two to three years between 
refuellings and to “ flatten” the core and 
thereby ensure more uniform burn-up of the 
fuel. If the rods are to be properly pro- 
grammed flux measurements must be made 
at intervals of a few months. These can be 
made by three methods, viz : 

1. The temporary insertion of a wire at 
selected points in the reactor and measure- 
ments of its gamma activity after with- 
drawal. 

2. Measurement of the release of fission 
products from uranium wires situated in the 


reactor. Coolant is drawn over these wires 
and then led to a moving wire precipitor 
unit where the fission products are measured. 
3. Calculation of fluxes from temperature 
and flow measurements. 
The third is believed to be most practicable. 


SPECIAL DESIGN REQUIREMENTS IN A MARINE 
ENVIRONMENT 


The special design requirements which may 
be necessary to ensure that a reactor control 
and instrumentation system will operate 
satisfactorily in a marine environment include 
the following : 

Special Reactor Core Design.—The refuel- 
ling of a nuclear reactor is a complicated 
process. Such an operation undertaken at sea 
must inevitably be more difficult and dan- 
gerous than on land, since movement of the 
ship is potentially liable to create faults in 
equipment and result in accidents to per- 
sonnel. For this reason it seems desirable 
to design marine reactor cores so that they 
require refuelling only at infrequent intervals, 
e.g. of the order of a year or more. To meet 
this requirement it is necessary for operational 
reasons to build in considerable excess 
reactivity and for economic reasons to 
provide some form of “ flux flattening’ to 
achieve uniform burn-up of the fuel. This 
can be achieved in a number of ways, e.g. : 

(a) By investing additional reactivity ab- 
sorption in control rods and programming 
the positions of these to provide the flux 
flattening. 

(5) By the introduction of poisons or 
diluents into the moderator during the early 
stages of the core life and the programmed 
withdrawal of these as fuel depletion and 
fission product poisons build up, combined 
with fuel lattice pitch variation for flattening. 

(c) By varying the fuel lattice pitch across 
the diameter of the core to achieve flattening 
and using control rods for reactivity hold- 
down only, giving a more evenly balanced 
distribution of reactivity control over the 
core than with (a). 

(d) By the use of “ burnable poisons ” 
fitted at suitable points in the core. 

The disadvantage of (a) is that initially the 
rods near the centre of the reactor must be 
inserted deeply into the core to provide the 
flattening effect. This implies severe distor- 
tions of the neutron flux and a possible 
requirement for special and very expensive 
control rod materials which will remain 
effective for long periods under the intense 
neutron bombardment. The great virtue of 
this method is that it provides facilities for 
adjustment of the distribution of reactivity 
throughout the core life. The disadvantage 
of (b) is the problem of removing effectively 
the poisons from the core after they have 
performed their function, without leaving 
any surface contamination that might reduce 
the overall reactivity of the reactor. The 
exception to this may be the use of a heavy 
water diluent in a light water reactor which 
produces what is known as a spectral shift. 
Engineering difficulties may be involved in a 
design incorporating (c) but the scheme is 
worthy of investigation. 

At first sight (d) appears attractive but the 
problem of suitably siting and concentrating 
the poisons to take account of variations in 
flux throughout the core life presents diffi- 
culties. It is believed that to date (a) is the 
only one sufficiently developed for immediate 
use. 

Reactor Shut-down Arrangements.—The 
reactor shut-down arrangements should be 
capable of shutting down the reactor up to 
the angle of list of 90 deg. In addition, they 
should operate automatically when the ship 
either becomes submerged or heels to an 
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angle in excess of 50 deg. The arrangements 
should be capable of keeping the reactor 
shut down irrespective of the attitude of the 
ship without limit under all foreseeable 
operational and accident conditions. Effec- 
tive shut-down should not be impaired by 
structural distortion of the pressure vessel or 
core. 

Control Positions.—All necessary controls 
and instrumentation should be arranged to 
permit control of the reactor installation from 
outside the containment structure. In addi- 
tion to, and remote from, the normal reactor 
control room, an emergency shut-down 
position from which the reactor can be shut 
down and its condition monitored should be 
provided. 

Operating Conditions—All reactor con- 
trols, protective devices and instrumentation 
should be designed to operate satisfactorily 
under all conditions of rolling, pitching, 
heaving and a permanent list of 50 deg. They 
should also be so designed and/or mounted 
as to withstand without loss of accuracy the 
vibration, accelerations and shock loadings 
encountered at sea. Figures of lg to 1-5g 
and 3g to Sg in any direction for ramp 
and shock accelerations may be regarded as 
a working basis for the design. Finally, the 
systems and their components must either 
be insensitive to climatic variation or accom- 
modated in air-conditioned compartments. 
Where air-conditioned compartments are 
essential the plants should be duplicated. 


Maneuvrability—Where limitations on the 
rate of change of reactor power unduly 
restrict the flexibility of propulsive power, 
arrangements should be provided to ensure 
that under all normal operating conditions 
adequate propulsive power is available to 
maintain good manceuvring characteristics. 


Reliability and Maintenance.—The systems 
and their components should always “ fail 
to safety ” and be incapable of hazarding the 
reactor by maloperation o: by abnormal 
motion of the ship. 

To meet the above requirements it will be 
necessary to redesign certain elements of 
current land-based reactor instrumentation 
(e.g. chart recorders) and it may also be 
necessary to introduce transistor switching 
devices on a fairly large scale. In addition, 
with any reactor system there will almost 
certainly be an initial requirement for a 
dump condenser system. With some systems 
it may be necessary to provide steam dump- 
ing facilities covering the whole power range, 
but in others, e.g. those with significant 
negative temperature coefficients, a con- 
denser capable of handling, say, only 20 per 
cent of the full power steam may be adequate. 
In the latter event it may be found practicable 
to use the ship’s main condenser in associa- 
tion with a suitable desuperheater for the 
purpose. 

The Dump Condenser.—The arrangement 
illustrated in Fig. 3 shows a typical layout of 
a dump condenser and its associated control 
mechanisms integrated into a reactor system. 
If the ship is steaming steadily, all the 
steam generated other than that required for 
auxiliary use is passing to the main engine. 
When the main engine power is reduced, 
the rise in steam pressure at the pressure 
sensing device actuates the main dump 
valve and the variation in quantity between 
steam demand and steam generated is 
dumped to the dump condenser. Full 
standby capacity is provided for both the 
sea water circulation of, and feed water 
extraction from, the dump condenser. In- 
herently there is little that can go wrong 
with such a condenser so only one unit need 
be fitted. If, however, through a con- 
current combination of fault conditions, the 
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Fig. 3—Typical steam circuit incorporating a dump condenser 


pressure in the dump condenser should rise 
sufficiently to endanger the structure of the 
condenser, then excessive pressure sensing 
elements would cause the dump valve to 
close and open the steam line to atmosphere. 
The atmosphere can be regarded as the final 
heat sink and an acceptable standby to the 
dump condenser. 

Positioning of the pressure sensitive device 
actuating the master dump valve will depend 
on whether a constant pressure is required 
at the main engine stop valve or at the 
steam drum. 

In certain installations, such as the American 
ship ** Savannah,” the main condensers may 
be adapted to perform both the normal 
duties of a condenser and also the duty 
imposed by steam dumping requirements. 

Irradiation Data.—lIf control rod program- 
ming is found necessary to ensure a high 
burn-up of all fuel elements and thereby 
more economic propulsion, the instrumenta- 
tion will be required to give irradiation 
information. This may imply the recording 
of a large number of flux or temperature and 
flow measurements in the various channels 
in such a way that the information may be 
transmitted to a shore base for feeding into 
a suitable computer. Such a computer 
could calculate the optimum control rod 
positions for subsequent reactor operation 
which could be communicated by radio to 
the ship. 


FUTURE DESIGN AND RESEARCH 


From the preceding paragraphs it will be 
noted that the control and instrumentation 
systems for current reactor installations 
comprise mechanisms which must be designed 
and built to the standards of precision 
instruments. Electronic equipment and its 
associated circuits are required on a scale 
which is paralleled only by the control 
systems for guided missiles and other modern 
military weapons. For this reason, the 
problems associated with its installation in a 
ship are comparable with those encountered 
in the installation of armament in a modern 
warship. 

The major difference between a modern 
warship and a merchant vessel in this respect 
lies in the number and diversity of qualifi- 
cations of the crew. The provision of a 
highly specialised staff for the operation and 
maintenance of the reactor installation of a 
nuclear merchant ship on the scale required 
for comparable work in military vessels 
would involve a quite unacceptable economic 
burden. For this reason it is of paramount 
importance that current and near future 
control systems should be designed and 
built to the highest standards of reliability 
and so fitted with built-in duplicate com- 
ponents as to ensure the minimum of main- 
tenance by the ship’s staff. In addition, they 
must incorporate such data processing equip- 
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1. Astatistical evalu- 
ation of the reliability 
of the various components with a view to a 
reduction in the number of standby units. 

2. A critical examination of the scale of 
temperature, flux and flow measurements 
with a view to their reduction. 

It will be appreciated, however, that the 
rapid development of nuclear propulsion 
depends largely on the maintenance of an 
accident free record. For this reason it 
would be most unwise to adopt any simpli- 
fications of control and instrumentation 
systems, however attractive economically, 
before extensive experimental work and 
operational experience had proved them to 
be acceptable. As knowledge of reactor 
technology and kinetic behaviour increases 
it will be possible to make corresponding 
reductions in the scale of instrumentation 
and safety circuits but significant improve- 
ments should not be expected for some 
years. 

Probably one of the most fruitful lines of 
development at the present time is in data 
processing equipment to handle the vast 
number of measurements to be made and 
present them in digestible form to the 
operator. A second possible line is towards 
the replacement of relays and electronic 
valves by transistors and similar solid state 
devices. 
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Computer Discussion Meeting 


A Two-DAY discussion meeting on “ The 
Reliability and Maintenance of Digital Computer 
Systems (Managerial and Engineering Aspects) ”’ 
was held at the Institution of Electrical Engineers 
on January 20-21, under the egis of the British 
Conference on Automation and Computation. 
Sessions 1 to 3 on January 20, arranged by the 
British Computer Society, Ltd., comprised dis- 
cussions on the reliability of organisational 
procedures, improving reliability by program- 
ming strategy, and maintenance and fault- 
diagnostic techniques. Each session was intro- 
duced with short papers serving as a basis for 
discussion. In an account of preventive main- 
tenance procedures on a computer given by 
R. P. Gibson and E. H. Lenaerts, of Leo Com- 
puters, Ltd., it was stated that the policy had been 
directed towards the detection of all components 
which were deteriorating towards the failure 
point and for their replacement before opera- 
tional failure occurred. This left only catastro- 
phic faults to be dealt with during operational 
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time. In practice it had been found that the 
application of this policy allowed at least 95 per 
cent of this time to be free from technical 
troubles. Every part of the computer was 
tested daily under functioning conditions by the 
use of a suite of test programmes which were run 
with the simultaneous application of marginal 
voltages. Used with the marginal-test system, 
the test programmes enabled the area of a faulty 
component to be isolated within a few seconds. 
The marginal-test system not only gave early 
warning of deteriorating conditions, but also 
allowed the degree of deterioration to be assessed 
so that appropriate action might be taken. Special 
attention was regularly paid to the most vulner- 
able electronic components, i.e. valves. This 
was necessary in order to avoid a high inefficiency 
when a computer had matured such that a 
regular number of valves was dying of old age. 
Valves were removed from the computer for 
testing when they had served a certain period, 
the length of which was determined by the kind 
of valve. Those valves which passed the test 
were declared fit for further service in the com- 
puter for a specified time before requiring another 
test. It was considered necessary to test all new 
valves before insertion into the computer in 
order to prevent potential computer failures due 
to valves having intermittent leakage. 

During the sessions on January 21, arranged by 
the L.E.E., discussions were held on the influence 
of engineering design on reliability. A contribu- 
tion by Dr. A. A. Robinson and Mr. R. E. 
Hodgkinson, of Ferranti, Ltd., said that the 
stage had been reached where computer users 
were developing their own ideas of what was 
required, so that designers had to be constantly 
investigating novel techniques. However, well- 
proved techniques should not be abandoned, 
and to-day the plug-in unit principle came in 
this category. This enabled close-packing of 
components to be combined with good access- 
ibility. It could lead to cooling problems, and 
although forced cooling was noisy and tended to 
choke components with dust, in many cases. 
there was no alternative. The need for forced 
cooling should be foreseen right at the start of 
the mechanical design, since it nearly always 
involved some form of ducting and filtering. 
To check the effect of plug-in unit construction 
on reliability, the authors compared the figures 
obtained in their first years of operation from 
computers of conventional and plug-in unit 
construction, referred to as computers “A” 
and “ B,” respectively. Useful operating time 
with computer “A” (percentage of total 
operating time, including fault time, but exclud- 
ing scheduled maintenance) was 96 per cent, 
and computer “ B’”’ 99-2 per cent. A second 
set of figures included the scheduled main- 
tenance time in the denominator, which was now 
the total running time: computer “A” gave 
69-2 per cent and computer * B”’ 82-1 per cent. 
This reflected the much greater proportion of 
unmaintained operating time which was possible 
with computer * B.”’ 

Mr. P. H. V. Maguire, E.M.1. Electronics, 
Ltd., said that simplicity of design was becoming 
the most important criterion, even at the expense 
of speed, and here the parallel machine offered 
advantages over the series. An attempt should be 
made in designing a machine to ensure that a 
fault caused the greatest possible logical damage, 
but only in that part of the machine in which the 
fault lay. The aim was to Create as many 
symptoms as possible in the area of the fault, 
leaving the rest of the machine operating nor- 
mally. The effects of faults should be localised 
by minimising the number of inputs and outputs 
of each discrete logical block, and all elements 
within a block should be utilised to maximum 
capacity. An example could be taken from the 
““Emidec 1100°’ machine, where simple blocks 
of logic were exploited to capacity by a system 
of “ micro-programming.”’ Complicated com- 
puter functions could thus be performed by 
simple logical units by controlling them in a 
complex manner. 

Other contributors of papers to this session of 
the meeting were Dr. A. Kruithof, of Standard 
Telecommunications Laboratories, on “ Statistics 
and Electronic Units,’ and Messrs. G. W. Monk 
and N. E. Wiseman, of Elliott Brothers (London), 
Ltd., on “Computer Methods Applied to the 
Design of Digital Circuits for Reliability.”’ 








Large Plano-Milling 


Machine 


4 plano-milling machine designed and built by Kendall and 


Gent, Ltd., for C. A. Parsons and Co., Ltd., is capable of 


machining components up to 35ft 6in long by \2ft wide and 


9ft 6in high. 


This machine, weighing some 450 tons and 


having a bed 70ft long overall, is stated to be the largest 


ever built in this country, and one of the largest in the 


world, 


in impression of its size and the heavy column 


construction is given in the photograph taken from the 


rear which we reproduce on the right. 


PLANO-MILLING machine recently 
Filet by Kendall and Gent, Ltd., 
Manchester, has been specially designed for 
the machining of very large electrical com- 
ponents and steam turbine casings for the 
nuclear power industry at the works of C. A. 
Parsons and Co., Ltd., in Newcastle. With its 
capacity for handling work up to 35ft 6in 
long by 12ft wide and 9ft 6in high, this 
machine is one of the largest yet built. Its 
four milling heads are each powered by a 
100 h.p. motor and are designed for use with 
face milling cutters up to 3ft diameter. In 
addition to normal milling operations the 
machine is arranged for “ steering” control 
through an automobile style steering wheel 
at three of its operating stations. With this 
‘ steering” control the traverse motors of 
the table and a milling head are controlled 
simultaneously to guide a cutter round a 
complicated shape in either the vertical or 
the horizontal plane. 

The bed of the machine is an assembly of 
three sections which, when bolted together, 
weigh 90 tons and have an overall length of 
70ft. The centre bed section houses the 
table drive mechanism and also provides the 
facings for mounting the 40 h.p. table rapid 
traverse motor and the 25 h.p. variable 
d.c. feed traverse motor. A pump, which 
provides oil to each of the three bed slide- 
ways, is contained in the centre bed section. 
It supplies oil to points provided at intervals 
of 5ft on each slideway and the system is so 
designed that oil is delivered only at those 
points covered by the table, there being 
grooves in the slideways to distribute the 
oil to the slide faces. 

The tandem table is an assembly of 
four sections and is designed to carry a 
maximum load of 100 tons, which, with the 
weight of the table itself, imparts a 
total load of 164 tons on the bed slides. 
Twelve tee-slots are provided in the full 
length of the table together with over 200 
locating holes to facilitate the setting-up of 
workpieces. The table is driven by the 
maker's worm and generated rack system in 
which two worms transmit drive to racks 
bolted on the underside of the table. The 
table feed rates are steplessly variable between 
0 and SOin per minute by electronic control. 
Feed rates are selected by means of a gradu- 
ated dial on each of the control desks and 
the precise feed selected is registered on a 
tachometer dial 

The two columns of the machine each 
weigh 43 tons and they are 24ft high with a 
base of 12ft by 10ft. Each column is bolted 


and keyed to the centre bed section and 
they are tied together at the top by a strong 
box-section cross-stay casting. In this way 
there is provided a square frame structure 
of considerable strength, well able to with- 
stand the severest cutting forces from 
whichever direction they may be imposed. 
The overall length of the cross slide 
casting is 45ft, and it weighs 40 tons. A 
deep section “* bow”’ in the vertical plane 
extending the full length of the cross slide 
provides strength to the casting and elimin- 
ates the possibility of deflection when cut- 
ting. In addition to the “bow” in the 
vertical plane a further deep section * bow ™ 
extends across the rear of the castings 
between the two columns. When fully 
erected with the two vertical milling heads, 
platform, control desk and other equipment 
the cross slide has a total weight of 86 tons, 
and this weight is partially balanced by 
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counter-weights suspended inside each of 
the columns. 

The drive for elevating the cross slide is 
provided by a 45 h.p. constant speed motor 
which drives a 54in diameter elevating screw 
housed between the slideways of each 
column. A compensating device is incor- 
porated in the elevating mechanism so that, 
if necessary after a long period of wear, the 
cross slide alignment to the table can be 
adjusted. 

Lubrication of the slide faces of the 
columns and also the mechanism of the 
elevating screws is provided by a pump 
mounted on the rear of the cross slide. This 
pump is electrically interlocked with the 
cross slide elevating motor and so arranged 
that on depressing the elevating motor start 
button a preset period of forced lubrication 
takes place before the cross slide traverse can 
start. When cutting, the cross slide is 





Plano-milling machine with a 37ft 6in tandem table to take work up to 12ft wide by 9ft 6in high and 
100 tons in weight 
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clamped to each of the columns by locking 
mechanisms operated remotely by two 14 
h.p. motors; electrical interlocks with the 
elevating motor prevent operation of the 
traverse until the cross slide is unlocked. 
Pilot lights are provided on each control 
Station to indicate the condition of the cross 
slide locking mechanism. 

The machine has two vertical heads on the 
cross slide and two horizontal heads, one on 
each column. Each head weighs 17 tons 
and is provided with its own 100 h.p. spindle 
drive motor. Drive is transmitted through a 
worm and wheel reduction unit to the 
spindle speed change gearbox and the final 
drive to the spindle is by a large diameter 
helical gear. Through the gearboxes there 
are available sixteen spindle speeds between 
10 and 200 r.p.m., gear changing being 
effected by a handwheel. The cutter spindles 
are mounted in 15in diameter densified cast 
iron quills and run in high precision matched 
bearings. The quills have 22in diameter 
flanges to facilitate the mounting of large 
diameter face cutters. 

A power traverse of 18in per minute is 
provided by individual motors to each spindle 
sleeve, with fine adjustment by a micrometer 
dial and handwheel. The combination of 
rapid traverse and fine feed enables accurate 
and rapid setting of depth of cut. Hydraulic 
locking is provided for clamping the spindle 
sleeves in position and also for locking the 
milling heads to their slides. 

Drive for milling head feed traverse is by 
a 15 h.p. d.c. variable speed motor which 
provides infinitely variable feeds between 
0 and 50in per minute. Drive for the rapid 
traverse of the heads is provided by a 
separate 20 h.p. constant speed motor and 
selection of feed or rapid traverse is effected 
by push button from the control stations. 
Selection of the feed required is made from 
a graduated dial on the control desks and 
the precise feed selected is registered on a 
tachometer dial. Large diameter hand- 
wheels equipped with micrometer dials are 
also provided on each milling head to 
facilitate fine setting adjustment. The two 
horizontal milling heads are partially bal- 
anced, in the same manner as the cross 
slide, for ease of adjustment up the column. 

Electronic Speed Control.—Varying feed 
rates on the traverse drives to the table 
and milling heads are obtained by alteration 
of the driving motor speeds. As _ these 
motors have to be controlled individually 
during normal milling operation and also 
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simultaneously when using the “ steering ~ 
control, the adjustable speed drive equip- 
ment, supplied by Lancashire Dynamo 
Electronic Products, Ltd., has been designed 
to meet both conditions. 

Control and ease of operation for both 
normal milling and steering means received 
very careful attention and the machine is 
provided with four control desks and two 
control panels which are as follows : 

A master control desk situated on the 
floor on the right-hand side of the machine ; 
a travelling control desk mounted on the 
cross slide platform, as shown in one of 
our illustrations ; control desks on the 
right- and left-hand horizontal heads; and 
control panels on the right- and left-hand 
vertical heads. The master control desk 
carries controls for operation of the milling 
head and table rapid traverse and also the 
cross slide traverse. The travelling control 
desk and also the two desks on the hori- 
zontal milling heads carry controls for the 
feed and rapid traverse motions to both 
table and milling heads. All three of these 
desks are equipped with steering control 
handwheels. The two control panels on the 
vertical milling heads provide controls for 
rapid and feed traverse of the milling heads. 

The travelling control] desk on the cross 
slide platform is equipped with a seat for 
the operator and the whole unit is mounted 
on tracks and provided with a motor drive. 
This arrangement enables the operator to 
traverse the desk to the most convenient 
position for operation anywhere along the 
full length of the cross slide. 

The drives for the table and milling head 
traverses are very similar in arrangement; 
each utilises a d.c. driving motor fed from 
its own generator, both generators being 
driven by a common a.c. motor in the 
generator set. This a.c. motor also drives 
an exciter generator which provides the 
field excitation to the two d.c. drive motors. 
The output voltage of the two d.c. gener- 
ators, and hence the armature voltage of the 
table and milling head drive motors, is 
controlled by single-phase full-wave thyra- 
tron rectifiers feeding the generator field. 
The field winding of each d.c. generator is 
designed as a centre-tapped winding, each 
half-winding being controlled individually 
by one pair of thyratron rectifiers. This 
permits the two driving motors to be oper- 
ated in either direction without the use of 
reversing contacts interposed in the armature 
circuit. 





Horizontal milling head with operator’s platform and control desk 
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The directions of excitation currents 
through the two halves of the field winding 
are such that (a) when both halves are equally 
excited, the effective total field excitation 
for the generator is zero and the generator 
output is zero volts; (6) when one half- 
winding is energised more than the other 
half-winding, the generator supplies d.c. 
voltage of a given polarity and at a mag- 
nitude proportional to the difference in 
excitation between the two half-windings ; 
and (c) when the latter half-winding is 
excited more than the former, the generator 
supplies d.c. voltage of the opposite polarity 
and at a magnitude again proportional to 
the difference in excitation. 

Thus by controlling the relative levels of 
excitation between the two halves of the 
field winding the output of the d.c. generator 
can be varied smoothly from a maximum 
with one polarity, through zero, to a maxi- 
mum with the opposite polarity ; accord- 
ingly the speed of the driving motor can also 
be varied smoothly from a maximum in one 
direction, through zero, to a maximum in 
the opposite direction. 

The driving motors for the table and 
milling head traverses are both shunt-wound, 
interpolar, variable speed d.c. motors, and 
each has an integrally mounted tachometer- 
generator on the non-driving end. The 
table feed traverse motor is rated at 25 h.p 
at 510 r.p.m., and the milling head feed 
traverse motor is rated at 15 h.p. at 710 
r.p.m. 

Normal Milling Operation—For normal 
milling operations the table traverse motor 
and milling head traverse motor operate 
under separate control systems. The tacho- 
meter-generator coupled to the driving 
motor generates an output d.c. voltage pro- 
portional to the speed of the motor. This 
output voltage is compared with a reference 
voltage which is controlled by the feed setting 
knob on the desk and an “ error” signal is 
derived. The “error” signal is applied to 
the common input circuits of two amplifier 
channels contained in a twin channel control 
amplifier; the amplified voltage from each 
channel individually controls the excitation 
to each half of the generator split-field via a 
thyratron unit which acts as a regulator in 
series with the half-field winding. The 
amplifier circuits function in such a manner 
that, as the excitation to one half-winding is 
increased, the excitation to the other half- 
winding is decreased. The generator output 
is proportional to the difference between the 
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two excitations and the polarity of the 
output depends on which half is excited 
more than the other. 

As the feed rate control knob on the desk 
is turned to increase the motor speed, the 
“error ”’ signal varies in polarity and value 
such that the excitation to the appropriate 
half field is increased and that to the other 
half field is decreased. The converse happens 
when a reduction in motor speed is required. 

Under steady-state conditions, i.e. with 
the motor operating at the speed set by the 
feed rate control knob, the above described 
control system operates such that the magni- 
tude and polarity of the “error” signal is 
just sufficient to maintain the generator field 
excited at the level required to result in the 
desired motor speed. Should the motor 
speed vary momentarily from the set speed 
due to any reason (apart from re-adjustment 
of the feed rate control knob), for example, 
due to variations in load conditions, the 
control system quickly reacts to restore the 
motor speed to the set value. To ensure 
that the system will respond to external 
disturbances quickly and without tendency 
towards instability or to excessive overshoot- 
ing, adequate stabilising feed back circuits, 
operative under transient conditions, are 
incorporated in the closed-loop control 
system. Other circuits are incorporated to 
allow pre-setting of the maximum acceler- 
ating torques and overload torques to values 
suitable to the equipment under control. 

Steering Control Operation—When the 
machine is operating under steering control 
the table and milling head traverse motors 
are simultaneously controlled. This allows 
the direction of travel of the cutter in rela- 
tion to the work to be “ steered” through 
360 deg.,; thus the cutter can be guided 
round a complicated shape either in the 
vertical plane or horizontal plane depending 
upon which milling head is selected for 
operation. Feeds for steering are divided 
into two ranges, i.e. lin to 10in per minute 
and Sin to 50in per minute; selection of the 
feed range required is made by a rotary 
switch on the control desks. 

Feed control is by a ganged potentiometer 
designed to provide the correct speed from 
each motor to move the cutter in the 
direction selected by the steering hand- 
wheel. The system is so designed that only 
one steering handwheel can be in operation 
at any one time, the desk required for opera- 
tion being: selected from the master control 
desk. The control circuits for each of the 
two drive motors remains essentially the 
same as for the normal milling operation. 
However, the two “error” signals, one to 
each control system, are derived from a 
phase sensitive rectifier unit. 

The “ steering wheel moves the motor 
of a magslip such that the outputs from its 
two data windings are proportional to the 
sine and cosine respectively of the angle of 
rotation of the wheel. The two signal out- 
puts are applied to the phase sensitive rectifier 
where they are converted to two “error” 
signals, one to be applied to the control 
system governing the table feed motor and 
the other to the control system for the mill- 
ing head feed motor. 

The magslip and phase sensitive unit are 
so designed that the relationship between 
the “* steeering * wheel position (shown by an 


Speed of table Speed of milling 


Steering 
wheel motor head motor 


At 0 deg. 
At 45 deg 


Max. forward 
0-707 of max. 
forward 

Zero 
0-707 of max. 
reverse 
Max. reverse 


ial 
| 


Zero 
0-707 of max 
forward 
Max. forward 
0-707 of max 
reverse 
Zero 


At 90 deg. 
At 135 deg. 


At 180 deg 


indicator on the control desks ; 0 deg. at 
North) and the relative speeds of the two 
motors are as given in the table. 

The relative motor speeds for 225 deg., 
270 deg. and 315 deg. are the exact opposites 
of those for 45 deg., 90 deg. and 135 deg. 
respectively. 

During the “ steering ” control, the speed of 
advance (i.e. the square root of the sum of the 
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squares of the two motor speeds) is main- 
tained constant at the value selected on the 
steering feed rate control knob. Thus the 
cutting feed of the cutter is held constant at 
this value irrespective of the direction of 
cut. The vector speed is held constant to 
an accuracy varying from +1 per eent at 
maximum speed to +-10 per cent at minimum 
speed. 


Works Rebuilding and Modernisation 
Scheme 


We have received particulars of a comprehensive reconstruction and modernisation 
scheme which has been completed at the works of Joseph Sankey and Sons, Ltd., 
Bilston. This work, involving the construction of a new press shop of 64,000 square 
feet and four assembly shops and a warehouse totalling 102,000 square feet, was 


carried out without reducing the output of the works. 


Under the programme 


followed, some of the new structures were built through and around existing build- 


ings whilst production continued uninterrupted. 


When the new structures were 


completed the old buildings they enclosed were demolished. 


NDER a factory modernisation pro- 

gramme which has been carried out at a 
cost of £1,500,000 at the Albert Street Works, 
Bilston, of Joseph Sankey and Sons, Ltd., 
nearly four acres of the original premises have 
been replaced by new shops. This firm has 
for many years been engaged in the manu- 
facture of a wide range of consumer goods, 
automobile chassis and bodies, aircraft parts, 
&c., many of which were made in a number 
of old buildings which made difficult the 
introduction of modern production flow 
methods. The work of reconstruction and 
reorganisation has involved the arrangement 
of all the original assembly shops on one level 


in four large parallel shops. Across one end of 


these shops there is a new 64,000 square foot 
press shop carried on a suspended floor to 
adapt the slope of the site to provide a 
basement for tool and raw materials storage 
and preparation. At the other end of the 
assembly bays there has been provided a 
large warehouse. A public road passing 
down one side of the works has been spanned 
by the bridge of a 250ft long conveyor by 


which materials and parts on pallets are taken 
to another section of the factory on the 
other side of the road. 

The programme of reconstruction was 
carried out in stages planned to avoid 
any major interference with production, 
and much of the work itself was carried 
out by the work’s staff. In certain cases 
the structures of the new buildings were 
erected over the existing shops, which were 
afterwards demolished. Production was 
continued in the old shops whilst the building 
work was in progress, and in one of our 
illustrations there can be seen the framework 
of an original building being removed from 
within the new one. Before the new struc- 
tures were started, extensive piling had to be 
carried out for the main stanchion founda- 
tions. When this work had been completed, 
many of the main stanchions for the new 
shops were lowered through holes in the 
roofs of the older buildings and fixed on the 
pile caps. Another of our illustrations shows 
the monitor roof frame structure of one of 
the new shops under construction, with its 


Production being carried on in a new assembly department with old building framework being 
demolished over a reconstructed floor area in the background 
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Monitor roof framework being assembled on stanchions passing through roof of an old building 


stanchions passing down through the roof 


of the old building. 
The first stage of the programme involved 
the erection of the new press shop on a site 
at one end of the works on which there were 
standing a galvanising and plating, a welding 
and a tinning department, as well as the 
works boiler house. The pickling and 
plating shops were first rehoused in premises 
on the other side of the road and demolition 
of the boiler house and adjacent buildings was 
started. As already 
mentioned, thefsite of 
this press shop slopes 
and it is on made-up 
ground over old mine 
workings. Prepara- 
tion work for the new 
structure involved the 
driving of over a 
thousand piles to an 
average depth of 25ft, 
each pile being de- 
signed for a loading of 
60 tons. Site clearance 
and excavation to 
provide the basement 
level involved — the 
removal of nearly 
100,000 cubic yards 
of soil, bricks and 
other material, and 
special provisions had 
to be made in [the 
concrete used for the 
foundations owing to 
heavy acid and alkali 
contamination of the 
surrounding sub-soil. 
The new press shop 
is 425ft long by 150ft 
wide with a height of 
40ft to the underside 
of the monitor roof 
truss, and it has a 
63,750 square foot 
basement below. The 
suspended floor struc- 
ture of this shop can 
be seen in one of 
the illustrations. Its 
stanchions are arran- 
ged upon a 25ft square 
grid system carrying 
54in deep main spine 





beams from which there is supported the 
floor beam assembly. The heavy presses are 
supported directly upon the beams and the 
floor of the shop is provided by an assembly 
of removable hardwood panels between the 
beams. This arrangement gives a high 
degree of plant flexibility as, when required, 
presses can be repositioned and the flooring 
easily rearranged without need for making 
new press foundations such as would nor- 
mally be required on a ground level floor. 
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Future additions to the plant or reallocation 
of machines to suit new forms of production 
will, therefore, be possible with little trouble 
and a minimum loss of production time. 
Over a hundred presses with capacities 
ranging from 25 to 1000 tons have been 
installed at present, and they are arranged in 
two heavy and two light lines separated by 
wide aisles to facilitate materials movement. 
Three 30-ton overhead cranes serve the 
shop, two over the heavy press lines and one 
over the lighter machine lines. The overhead 
conveyor to the firm’s shops on the other 
side of the road extends from one end of the 
press shop. 

The basement of the press shop has been 
divided to provide a tool stores, a tool 
repair section, a materials stores, a materials 
preparation shop and a small laboratory. 
Hatches in the press shop floor give direct 
access to the materials storage and prepara- 
tion sections in the basement. By using the 
shop cranes to raise materials or tools 
straight up from the basement to the presses, 
a considerable amount of handling time is 
saved. As in all large press shops, there is a 
problem in handling scrap and unwieldy 
cut-offs during production, and in this instal- 
lation it has been solved in a very simple 
way by providing chutes at the presses. 
Scrap and cut-offs from the machines 
gravitate down these chutes to the basement, 
where they fall straight into bins for transport 
to a baling plant in one corner without 
having to be transported across the press 
shop floor as is the procedure in most 
plants. 

Work on the construction of the press 
shop started in August, 1957, and by the 
Easter of the following year the first machines 
were in operation. Reconstruction of four 
adjoining assembly shops and a warehouse 
was then started. These new buildings cover 
an area of 102,000 square feet and in the 
course of their construction two of the shops 
were erected over and around existing shops, 
as described above. The shops were rebuilt 
a section at a time and as work progressed 
plant was moved from the old lines to 
refloored areas in adjoining sections as they 
were completed. These new shops have a 
height of 32ft to the underside of the truss 
and, like the press shop, have dado walls 
with extensive side glazing and monitor 
roofs which provide a good level of natural 
lighting in all sections. 

Under the programme of reconstruction 
followed, major plant moves were carried out 
during the night, at week-ends and during 
holiday periods. To reduce the effects of 
down-time in the plant, production runs were 
lengthened and increased stocks of finished 
products stored in temporarily rented ware- 
houses to simplify the work of production 
planning in difficult periods. The effective 
planning and the way in which the series of 
building demolition and reconstruction opera- 
tions were carried out, in conjunction with 
extensive plant and department rearrange- 
ments, was indicated by an increase of 124 
per cent in overall production during the 
period of the scheme. 


Pipes and Pipelines Exhibition 


Tue selection, fabrication, protection and 
correct usage of pipes and piping, hoses and 
tubes forms a technology which is concerned 
with the design of accessories as well as pipes. 
The industry’s activities are spread over many 
other industries, and to bring all its ramifications 
under one roof and also to indicate technical 
progress, a Pipes and Pipelines Exhibition, 
sponsored by Pipes and Pipelines, will be held 
at Earls Court, London, from May 30 to June 2. 
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Letters to the Editor 


(We do not hold ourselves responsible for the opinions of our 
correspondents) 


TEMPERATURES IN SOLAR 
ATMOSPHERIC ELECTRICAL 
DISCHARGES 


Sir,—Recently (December 25 issue) | 
wrote in THE ENGINEER rather tentatively, 
or even it may have seemed almost apolo- 
getically, of a result to which my electrical 
discharge theory of some magnetic storms 
had led me, namely, that in these discharges 
in the solar atmosphere the temperature had 
probably reached the astonishingly high 
value of about 400,000,000 deg. K. 
Extenuatingly | wrote that “* As temperatures 
of 5,000,000 deg. K. are already reached 
in the solar corona, and temperatures of the 
order of 1,000,000 deg. K. have already 
been attained in the laboratory, this deduc- 
tion from theory need not surprise us too 
much.” I went on to point out that there is 
at least one other family of cosmic electrical 
discharges—those in the atmospheres of 
the combination-spectra stars—in which the 
temperature likewise increases considerably 
—from 5000 deg. K. or 10,000 deg. K. to 
about 1,000,000 deg. K.—when the discharge 
is similarly propagated into regions of de- 
creasing gas pressure. 

Since the publication of that article I have 
had my attention drawn to the observations 
made outside the earth’s atmosphere by the 
U.S. Navy scientists. They have observed 
X-rays with energies as high as 80,000 eV 
in solar flare studies, indicating temperatures 
in the solar atmosphere as high as 100,000,000 
deg. Cent. So that this rather surprising 
deduction from my electrical discharge 
theory of these phenomena has not had to 
wait long for this equally surprising obser- 
vational confirmation. 

I may add that the theory was first pub- 
lished as a contribution to the I.E.E. Con- 
vention on Thermonuclear Processes and 
sent at the same time—last April—as a 
contribution to Nature where it appeared 
contemporaneously with the article in your 
journal. 

C. E. R. Bruct 


Leatherhead, Surrey, 
January 20, 1960. 


GAS v. ELECTRICITY 


Str,—Now that we are running short of 
suitable sites for our generating stations it 
occurs to me that we may one day have 
combined gas and electricity generating 
stations. Much economic benefit could be 
derived from this, since saving in transport, 
fuel, and manpower could be obtained by 
combining facilities for the stations. 

Most gas stations are equipped with a 
means of electric power generation which 
would then be rendered unnecessary in a 
combined station. Incoming coal could be 


processed first in the gas generation station, 
and resulting coke could be pulverised and 
used as a fuel for the turbine boilers of the 
electricity station. 

Present coal-fired electricity stations are 
very wasteful of the by-products which can 
be obtained from coal. They are also 
known sources of atmospheric pollution, 
due to the emission of large quantities of 
sulphur compound gases and sulphuric acid 
gas (arising from the fact that they use 
crude coal for the boilers). These by- 
products could be removed from the coal 
in the gas station prior to firing in the 
electricity station. 

All facilities such as railway sidings, 
tipplers, or hopper houses could be shared 
in a composite station. Where fuel is sea- 
borne then docking facilities could be 
shared. 

Gas station thermal efficiency is rapidly 
approaching 90 per cent—{to the credit of all 
concerned). We may quite probably have, 
therefore, an improved all-round efficiency 
on the combined station since savings on 
the gas side would probably offset the lower 
thermal efficiency on the electrical side of 
the station. 

We shall have conventional electricity 
generation with us for a long time to come, 
and society will always have a use for the 
by-products of gas generation, I feel then 
that we should by having combined stations, 
make far better use of the coal that we use ; 
indeed it will even tend to maintain the 
position of solid fuel as a means of electricity 
generation. This latter point may even 
delight the managers of the Coal Board ! 

A. C. McMANus 


Harrow, 
January 20, 1960. 


Book Reviews 


Servomechanisms and Regulating System 
Design. Volume I. Second Edition. By 
HAROLD CHESTNUT and ROBERT W. MAYER. 
John Wiley and Sons, New York. Chap- 
man and Hall, Ltd., 37, Essex Street, 
London, W.C.2. Price 94s. 

IN general engineering practice it is only the 

exceptional book which stands the test of 

time and survives to a second edition. That 
this book should do so, in such a fast develop- 
ing field as servomechanism design, speaks 
for itself and the major additions made to 
it since the publication of the first edition 
in 1955 reflect the impact of computing 
techniques and the development of root 
locus techniques for the analysis and syn- 
thesis of feedback control systems. Since 
its original publication it has been one of 
the standard text books on its subject and 
its universal appeal to both the student and 
the practising engineer probably stems from 
the thoroughness of its treatment which, in 
turn, reflects a perfect understanding in the 
authors backed up by a wealth of practical 
experience. It should be stressed that this 
book is written by engineers and has its 
origins in their experience so that the prac- 


tical pitfalls and the time consuming aspect 
of some analytical methods are suitably 
stressed. Perhaps it is their practical experi- 
ence of such snags which has persuaded 
them to invite another engineer to contri- 
bute a chapter on the fundamentals of 
analogue computers and so present a 
balanced picture of the engineering approach 
to the analysis and synthesis problems on 
servomechanisms and regulating systems. 

The book begins with a descriptive 
chapter on the Automatic Control problem 
in which the factors of stability and accuracy 
associated with such a control are indicated. 
Next, the means that have been developed 
for solving these engineering problems are 
described and the general steps in solving a 
typical problem are outlined, stressing quite 
rightly, the necessity for a thorough under- 
standing of the requirements before starting 
the design of a servo system. Some well 
balanced and informed predictions on future 
development of analytical methods in the 
control field are also included. 

The second, third and fourth chapters 
concentrate on the usual mathematical intro- 
ductions to complex numbers, differential 
equations and Laplace transforms. These 
chapters are neither better nor worse than 
can be found in many similar textbooks 
although they are somewhat more thorough. 

Servo theory starts in earnest in Chapter 
Five with the introduction of the impedance 
concept which is illustrated by a series of 
examples. The steady-state response of a 
system as a function of frequency is con- 
sidered in detail and the attenuation and 
phase angle representation of system perform- 
ance for sinusoidal excitation is introduced 
and illustrated. The sixth chapter gives 
a detailed dissertation on system stability 
which is more illustrative than definitive. 
Various methods for determining system 
stability such as roots of characteristic 
equation, Routh’s criterion, generalised form 
of Nyquist criterion and graphical deter- 
mination of /ocus of roots for closed loop 
systems are outlined in considerable detail 
with particular examples of their application. 
This chapter has been one of the highlights 
of the earlier edition and has remained 
fundamentally unchanged. 

The seventh chapter is on typical control 
elements and their transfer function and is 
included to provide a background of under- 
standing of the kinds of problem that may 
be encountered in the feedback control field. 
The general treatment in this chapter is more 
qualitative than quantitative but a useful 
table of transfer functions derived for 
representative mechanical, electrical and 
hydraulic elements is included. The eighth 
chapter proceeds to a discussion on 
types of servomechanisms and _ control 
systems starting with a very necessary 
series of definitions of nomenclature before 
describing three common kinds of control 
system normally broadly referred to as dis- 
placement, rate and acceleration systems. 
The description of a control system in 
terms of its error coefficient rather than its 
gain constant is discussed in detail and the 
difference is pointed out. Standard engin- 
eering practice is, however, to refer to the 
gain of a system and we feel that this will, 
in general, continue. 

When a control system contains a feed- 
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back loop the means for studying the effect 
on system performance of varying the direct 
or feedback transfer function are not par- 
ticularly straightforward if the plot of 
forward transfer function is employed. Hence 
Chapter Nine considers the significance of 
the inverse plot and describes the nature of 
the /oci of constant magnitude and angle. 
The comparative usefulness of the direct 
and inverse plots is, however, fully dis- 
cussed. The tenth chapter introduces 
the design use of complex plane plots 
to improve system performance and intro- 
duces problems in system synthesis although 
these are dealt with in more detail later in 
the book. Problems associated with steady 
state performance of the controller with 
sinusoidal inputs are dealt with and serial 
networks such as phase lead and lag circuitry 
are considered. The limitations of such 
networks are pointed out, the case for feed- 
back circuits made and various forms of 
such circuits discussed. 

Nyquist stability criteria and complex 
plane diagram methods are adequate for 
analysis but involve much cut-and-try from 
the point of view of synthesis. Hence 
Chapter Eleven presents some of the concepts 
whereby the Nyquist stability criterion is 
interpreted in the light of Bode theorems. 
The mechanics of determining the attenua- 
tion and phase characteristics for the transfer 
functions of various kinds of control ele- 
ments is presented both for approximate 
and exact methods of representation. Hav- 
ing established the general attenuation and 
phase angle characteristics versus frequency 
these methods are then used to discuss a 
range of typical applications, and this should 
prove as pleasing to the student who is con- 
cerned with learning as to the engineer who 
unfortunately is more concerned with appli- 
cation. 

Chapter Thirteen is completely new to this 
edition and describes the root /ocus approach 
to analysis and synthesis. It will be noted 
that such methods lay stress on the time 
response characteristics of a system rather 
than the frequency response and a number of 
aids to drawing the root /ocus more readily 
are outlined. 

The fourteenth chapter touches on a sub- 
ject often ignored in such books, the analysis 
of multi-loop systems, and shows under what 
circumstances groups of elements can be 
treated in a similar fashion to single elements. 
Equivalent block diagram representation is 
outlined and a particular example of a 
position control system with load disturb- 
ance is discussed in detail. Perhaps the 
introduction of multi-loop system leads 
naturally to the employment of analogue 
computer and the fifteenth chapter by 
William E. Sollecito gives a good introduc- 
tion to their use and is generally up to the 
standard of the remainder of the book. An 
excellent table of Transfer Impedance 
Functions of R-C input and output net- 
works is included and the introduction of 
non-linearities into analogue set-ups dis- 
cussed. It is worth noting that this is the 
only part of the book where significant 
mention of non-linear problems is made, 
and this again is a reflection on the state of 
the art of analysis of servomechanisms ; 
such methods are adequate when linearising 
assumption can be made but when significant 
non-linearity is involved the experimental 
techniques involved in analogue com- 
puting must be introduced. 

In general then this book can be highly 
recommended for all those engaged in the 
servomechanism field and the second edition 
has undoubtedly reproduced the merits of 
its predecessor. 





Schwingungstechnik. VDI-Berichte BD. 35. 
Lectures given at the VDI-Congress, 
Stuttgart, 1958. VDI-Verlag G.m.b.H., 
(22a), Diisseldorf 10, Prinz-Georg-Strasse 
77/79. Price DM.33.20 (10 per cent 
rebate for VDI members). 

Vo_umME 35 of VDI Reports, which has now 
been published, contains the verbatim version 
of twenty lectures given at the 1958 Stutt- 
gart Congress of the Vibrations Technology 
Group of the German Engineers’ Association. 
The three main topics of the congress were : 
the mathematical calculations involved in 
the study of vibrations ; vibration problems 
in vehicles (rail and road vehicles, and ships) ; 
and technical measures for noise abatement. 
In the first section are dealt with the use in 
numerical calculations of transfer matrices, 
such matrices being catalogued for a large 
number of technically interesting cases, and 
the determination of eigen values with the 
help of transfer matrices. Another subject is 
that of electro-mechanical analogies as used 
in elementary computations. 

** Active”’” and “ passive” reduction of 
vibrations in ships has become of great 
importance, since increasing propulsive power 
has tended to become concentrated into single 
large engines and single propellers. A special 
design of stem allowing a free flow round the 
propeller has been developed by Grim which 
reduces interference between the hull and 
the propeller, as well as the natural resonant 
frequency of the propeller shaft, and is now 
being applied experimentally in two vessels 
of 7000 s.h.p. The use of rubber in engine 
supports and couplings is well known. Also 
described are measures taken in the construc- 
tion of the German battleships to achieve a 
more rigid engine mounting; another 
problem was the isolation from vibrations of 
fire-control positions. An interesting case 
where vibrations are artificially generated is 
that of a German coastal icebreaker of 
1200 h.p. which enables the ship to deal with 
solid ice 2m thick. 

Experimental investigation of hull vibra- 
tions and the measurement of hull stresses 
during launching are further marine topics 
to which papers are devoted. 

In the field of road vehcies, research reports 
are included concerning the experimental 
determination of the effectiveness of shock 
absorbers, and practical experiences with this 
class of component. The influence of the 
mechanical properties of tyres and of the 
elastic and geometric properties of the body- 
work, upon the riding qualities of cars, is 
the subject of two further papers. Rubber is 
widely used for the suppression of vibrations. 
At the congress, its behaviour was discussed 
from a general angle, as well as from the 
more specific one of its use in locomotives and 
railway trucks for lignite mines. 

Researches concerning the effects of vibra- 
tions on the human body have been carried 
out at the Max-Planck Institute for Work 
Physiology, Dortmund. A paper read before 
the congress co-ordinates the results of hori- 
zontal and vertical vibrations, obtained in 
earlier work, with vibrations transmitted 
through the hands and arms. 

Forced damped vibrations in systems 
comprising any number of masses, damping 
and excitation, can be calculated in a simple 
and clear manner by a procedure based on a 
method first given by Holzer. The same 
course can be adopted for stability investiga- 
tions of feedback control loops. 

Consideration of the effect of the oil film 
in bearings shows that under certain circum- 
stances it has a considerable effect upon the 
vibration of a shaft, and, therefore, must be 
taken into account. 

Noisiness of radial and axial blowers for 


” 
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mine ventilation is discussed and measures 
for its reduction are suggested. 

Noise abatement has become one of the 
foremost problems affecting all branches of 


mechanical engineering design, but the 
complexity of noise spectra makes it difficult 
to establish simple methods of noise measure- 
ment and criteria of noisiness. Improved 
standards are suggested for measuring con- 
tinuous and possibly also intermittent and 
sudden noises. 

A specific problem of noise abatement is 
the reduction of engine noise by means of 
exhaust silencers. The theory of silencers is 
extended by introducing the Mach number 
of the flow, and it is shown that interference 
effects in the case of more than two parallel 
channels become negligible by comparison 
with other causes of damping. 


The Elements of Determinants, Matrices and 
Tensors for Engineers. By S. AUSTEN 
STIGANT. Macdonald and Co. (Pub- 
lishers), Ltd., 16, Maddox Street, London, 
W.1. Price 60s. 

Tuis book, as the title indicates, is in three 
parts, dealing respectively with determinants, 
matrices and tensors. Determinants are 
introduced in the conventional manner by 
their application to the solution of <imul- 
taneous equations. After two chapters 
which give very clear explanations and 
examples, first of second-order determin- 
ants and then of third and higher order, the 
mathematical principles underlying the struc- 
ture of determinants and their defining 
properties are given. This leads to two 
chapters, entitled ‘ Manipulation,” which 
cover comprehensively determinant opera- 
tions, such as the processes of addition, 
subtraction and multiplication and methods 
of reduction. 

A similar procedure and sequence are 
followed in Part II, matrices. Simultaneous 
equations again form the introduction. 
There are corresponding chapters which 
explain and illustrate second, third and 
higher order matrices; give the mathe- 
matical structure of matrix operators and 
their defining properties ; and, under the 
heading manipulation, cover the processes 
of transposition, addition and subtraction, 
kinds of multiplication, partitioning, diagona!- 
isation and inversion. 

Part III, ‘* Tensors,”’ which occupies about 
half of the book, starts with a chapter giving 
introductory ideas. In the subsequent chap- 
ters the following subjects are covered : 
reference frames and axes, index and direct 
notations, variance and association, trans- 
formation, the Kronecker delta, actual and 
primitive networks. From the beginning 
the electrical quantities of voltage, current 
and impedance are used to illustrate the 
formation of the tensor equations and their 
manipulations. The last chapter in this 
part gives the solutions by means of tensors 
of a number of electrical networks. There 
are four appendices which carry the treat- 
ment beyond the standard of the main text. 

Great care has been taken in all the parts 
of the book to present the subject matter 
clearly and simply, and every detailed step is 
given in the mathematical workings. The 
explanation is helped by a large number of 
worked examples. The clarity is further 
enhanced by the high standard achieved in 
the production of the book. The mathe- 
matical symbols, such as enclosures, the 
extensive equations, and the different kinds 
of indices needed for these subjects, are very 
clearly presented, as also are the diagrams 
and tables. The author has achieved his 
stated object of presenting an elementary 
conception of his chosen subjects. He has 
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Letters to the Editor 


(We do not hold ourselves responsible for the opinions of our 
correspondents) 


TEMPERATURES IN SOLAR 
ATMOSPHERIC ELECTRICAL 
DISCHARGES 


Sirn,—Recently (December 25 issue) | 
wrote in THE ENGINEER rather tentatively, 
or even it may have seemed almost apolo- 
getically, of a result to which my electrical 
discharge theory of some magnetic storms 
had led me, namely, that in these discharges 
in the solar atmosphere the temperature had 
probably reached the astonishingly high 
value of about 400,000,000 deg. K. 
Extenuatingly I wrote that “ As temperatures 
of 5,000,000 deg. K. are already reached 
in the solar corona, and temperatures of the 
order of 1,000,000 deg. K. have already 
been attained in the laboratory, this deduc- 
tion from theory need not surprise us too 
much.” I went on to point out that there is 
at least one other family of cosmic electrical 
discharges—those in the atmospheres of 
the combination-spectra stars—in which the 
temperature likewise increases considerably 
—from 5000 deg. K. or 10,000 deg. K. to 
about 1,000,000 deg. K.—when the discharge 
is similarly propagated into regions of de- 
creasing gas pressure. 

Since the publication of that article I have 
had my attention drawn to the observations 
made outside the earth’s atmosphere by the 
U.S. Navy scientists. They have observed 
X-rays with energies as high as 80,000 eV 
in solar flare studies, indicating temperatures 
in the solar atmosphere as high as 100,000,000 
deg. Cent. So that this rather surprising 
deduction from my electrical discharge 
theory of these phenomena has not had to 
wait long for this equally surprising obser- 
vational confirmation. 

I may add that the theory was first pub- 
lished as a contribution to the I.E.E. Con- 
vention on Thermonuclear Processes and 
sent at the same time—last April—as a 
contribution to Nature where it appeared 
contemporaneously with the article in your 
journal. 

C. E. R. Bruct 


Leatherhead, Surrey, 
January 20, 1960. 


GAS yv. ELECTRICITY 


Sir,—Now that we are running short of 
suitable sites for our generating stations it 
occurs to me that we may one day have 
combined gas and electricity generating 
stations. Much economic benefit could be 
derived from this, since saving in transport, 
fuel, and manpower could be obtained by 
combining facilities for the stations. 

Most gas stations are equipped with a 
means of electric power generation which 
would then be rendered unnecessary in a 
combined station. Incoming coal could be 


processed first in the gas generation station, 
and resulting coke could be pulverised and 
used as a fuel for the turbine boilers of the 
electricity station. 

Present coal-fired electricity stations are 
very wasteful of the by-products which can 
be obtained from coal. They are also 
known sources of atmospheric pollution, 
due to the emission of large quantities of 
sulphur compound gases and sulphuric acid 
gas (arising from the fact that they use 
crude coal for the boilers). These by- 
products could be removed from the coal 
in the gas station prior to firing in the 
electricity station. 

All facilities such as railway sidings, 
tipplers, or hopper houses could be shared 
in a composite station. Where fuel is sea- 
borne then docking facilities could be 
shared. 

Gas station thermal efficiency is rapidly 
approaching 90 per cent—{to the credit of all 
concerned). We may quite probably have, 
therefore, an improved all-round efficiency 
on the combined station since savings on 
the gas side would probably offset the lower 
thermal efficiency on the electrical side of 
the station. 

We shall have conventional electricity 
generation with us for a long time to come, 
and society will always have a use for the 
by-products of gas generation, I feel then 
that we should by having combined stations, 
make far better use of the coal that we use ; 
indeed it will even tend to maintain the 
position of solid fuel as a means of electricity 
generation. This latter point may even 
delight the managers of the Coal Board ! 


A. C. MCMANuSs 
Harrow, 
January 20, 1960. 


Book Reviews 


Servomechanisms and Regulating System 
Design. Volume I. Second Edition. By 
HAROLD CHESTNUT and ROBERT W. MAYER. 
John Wiley and Sons, New York. Chap- 
man and Hall, Ltd., 37, Essex Street, 
London, W.C.2. Price 94s. 

IN general engineering practice it is only the 

exceptional book which stands the test of 

time and survives to a second edition. That 
this book should do so, in such a fast develop- 
ing field as servomechanism design, speaks 
for itself and the major additions made to 
it since the publication of the first edition 
in 1955 reflect the impact of computing 
techniques and the development of root 
locus techniques for the analysis and syn- 
thesis of feedback control systems. Since 
its original publication it has been one of 
the standard text books on its subject and 
its universal appeal to both the student and 
the practising engineer probably stems from 
the thoroughness of its treatment which, in 
turn, reflects a perfect understanding in the 
authors backed up by a wealth of practical 
experience. It should be stressed that this 
book is written by engineers and has its 
origins in their experience so that the prac- 


tical pitfalls and the time consuming aspect 
of some analytical methods are suitably 
stressed. Perhaps it is their practical experi- 
ence of such snags which has persuaded 
them to invite another engineer to contri- 
bute a chapter on the fundamentals of 
analogue computers and so present a 
balanced picture of the engineering approach 
to the analysis and synthesis problems on 
servomechanisms and regulating systems. 

The book begins with a descriptive 
chapter on the Automatic Control problem 
in which the factors of stability and accuracy 
associated with such a control are indicated. 
Next, the means that have been developed 
for solving these engineering problems are 
described and the general steps in solving a 
typical problem are outlined, stressing quite 
rightly, the necessity for a thorough under- 
standing of the requirements before starting 
the design of a servo system. Some well 
balanced and informed predictions on future 
development of analytical methods in the 
control field are also included. 

The second, third and fourth chapters 
concentrate on the usual mathematical intro- 
ductions to complex numbers, differential 
equations and Laplace transforms. These 
chapters are neither better nor worse than 
can be found in many similar textbooks 
although they are somewhat more thorough. 

Servo theory starts in earnest in Chapter 
Five with the introduction of the impedance 
concept which is illustrated by a series of 
examples. The steady-state response of a 
system as a function of frequency is con- 
sidered in detail and the attenuation and 
phase angle representation of system perform- 
ance for sinusoidal excitation is introduced 
and illustrated. The sixth chapter gives 
a detailed dissertation on system stability 
which is more illustrative than definitive. 
Various methods for determining system 
stability such as roots of characteristic 
equation, Routh’s criterion, generalised form 
of Nyquist criterion and graphical deter- 
mination of /ocus of roots for closed loop 
systems are outlined in considerable detail 
with particular examples of their application. 
This chapter has been one of the highlights 
of the earlier edition and has remained 
fundamentally unchanged. 

The seventh chapter is on typical control 
elements and their transfer function and is 
included to provide a background of under- 
standing of the kinds of problem that may 
be encountered in the feedback control field. 
The general treatment in this chapter is more 
qualitative than quantitative but a useful 
table of transfer functions derived for 
representative mechanical, electrical and 
hydraulic elements is included. The eighth 
chapter proceeds to a discussion on 
types of servomechanisms and _ control 
systems starting with a very necessary 
series of definitions of nomenclature before 
describing three common kinds of control 
system normally broadly referred to as dis- 
placement, rate and acceleration systems. 
The description of a control system in 
terms of its error coefficient rather than its 
gain constant is discussed in detail and the 
difference is pointed out. Standard engin- 
eering practice is, however, to refer to the 
gain of a system and we feel that this will, 
in general, continue. 

When a control system contains a feed- 
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back loop the means for studying the effect 
on system performance of varying the direct 
or feedback transfer function are not par- 
ticularly straightforward if the plot of 
forward transfer function is employed. Hence 
Chapter Nine considers the significance of 
the inverse plot and describes the nature of 
the /oci of constant magnitude and angle. 
The comparative usefulness of the direct 
and inverse plots is, however, fully dis- 
cussed. The tenth chapter introduces 
the design use of complex plane plots 
to improve system performance and intro- 
duces problems in system synthesis although 
these are dealt with in more detail later in 
the book. Problems associated with steady 
state performance of the controller with 
sinusoidal inputs are dealt with and serial 
networks such as phase lead and lag circuitry 
are considered. The limitations of such 
networks are pointed out, the case for feed- 
back circuits made and various forms of 
such circuits discussed. 

Nyquist stability criteria and complex 
plane diagram methods are adequate for 
analysis but involve much cut-and-try from 
the point of view of synthesis. Hence 
Chapter Eleven presents some of the concepts 
whereby the Nyquist stability criterion is 
interpreted in the light of Bode theorems. 
The mechanics of determining the attenua- 
tion and phase characteristics for the transfer 
functions of various kinds of control ele- 
ments is presented both for approximate 
and exact methods of representation. Hav- 
ing established the general attenuation and 
phase angle characteristics versus frequency 
these methods are then used to discuss a 
range of typical applications, and this should 
prove as pleasing to the student who is con- 
cerned with learning as to the engineer who 
unfortunately is more concerned with appli- 
cation. 

Chapter Thirteen is completely new to this 
edition and describes the root /ocus approach 
to analysis and synthesis. It will be noted 
that such methods lay stress on the time 
response characteristics of a system rather 
than the frequency response and a number of 
aids to drawing the root /ocus more readily 
are outlined. 

The fourteenth chapter touches on a sub- 
ject often ignored in such books, the analysis 
of multi-loop systems, and shows under what 
circumstances groups of elements can be 
treated in a similar fashion to single elements. 
Equivalent block diagram representation is 
outlined and a particular example of a 
position control system with load disturb- 
ance is discussed in detail. Perhaps the 
introduction of multi-loop system leads 
naturally to the employment of analogue 
computer and the fifteenth chapter by 
William E. Sollecito gives a good introduc- 
tion to their use and is generally up to the 
standard of the remainder of the book. An 
excellent table of Transfer Impedance 
Functions of R-C input and output net- 
works is included and the introduction of 
non-linearities into analogue set-ups dis- 
cussed. It is worth noting that this is the 
only part of the book where significant 
mention of non-linear problems is made, 
and this again is a reflection on the state of 
the art of analysis of servomechanisms ; 
such methods are adequate when linearising 
assumption can be made but when significant 
non-linearity is involved the experimental 
techniques involved in analogue com- 
puting must be introduced. 

In general then this book can be highly 
recommended for all those engaged in the 
servomechanism field and the second edition 
has undoubtedly reproduced the merits of 
its predecessor. 








Schwingungstechnik. VDI-Berichte BD. 35. 
Lectures given at the VDI-Congress, 
Stuttgart, 1958. VDI-Verlag G.m.b.H., 
(22a), Diisseldorf 10, Prinz-Georg-Strasse 
77/79. Price DM.33.20 (10 per cent 
rebate for VDI members). 

VoLuME 35 of VDI Reports, which has now 
been published, contains the verbatim version 
of twenty lectures given at the 1958 Stutt- 
gart Congress of the Vibrations Technology 
Group of the German Engineers’ Association. 
The three main topics of the congress were : 
the mathematical calculations involved in 
the study of vibrations ; vibration problems 
in vehicles (rail and road vehicles, and ships) ; 
and technical measures for noise abatement. 
In the first section are dealt with the use in 
numerical calculations of transfer matrices, 
such matrices being catalogued for a large 
number of technically interesting cases, and 
the determination of eigen values with the 
help of transfer matrices. Another subject is 
that of electro-mechanical analogies as used 
in elementary computations. 

** Active”” and “ passive” reduction of 
vibrations in ships has become of great 
importance, since increasing propulsive power 
has tended to become concentrated into single 
large engines and single propellers. A special 
design of stem allowing a free flow round the 
propeller has been developed by Grim which 
reduces interference between the hull and 
the propeller, as well as the natural resonant 
frequency of the propeller shaft, and is now 
being applied experimentally in two vessels 
of 7000 s.h.p. The use of rubber in engine 
supports and couplings is well known. Also 
described are measures taken in the construc- 
tion of the German battleships to achieve a 
more rigid engine mounting; another 
problem was the isolation from vibrations of 
fire-control positions. An interesting case 
where vibrations are artificially generated is 
that of a German coastal icebreaker of 
1200 h.p. which enables the ship to deal with 
solid ice 2m thick. 

Experimental investigation of hull vibra- 
tions and the measurement of hull stresses 
during launching are further marine topics 
to which papers are devoted. 

In the field of road vehcies, research reports 
are included concerning the experimental 
determination of the effectiveness of shock 
absorbers, and practical experiences with this 
class of component. The influence of the 
mechanical properties of tyres and of the 
elastic and geometric properties of the body- 
work, upon the riding qualities of cars, is 
the subject of two further papers. Rubber is 
widely used for the suppression of vibrations. 
At the congress, its behaviour was discussed 
from a general angle, as well as from the 
more specific one of its use in locomotives and 
railway trucks for lignite mines. 

Researches concerning the effects of vibra- 
tions on the human body have been carried 
out at the Max-Planck Institute for Work 
Physiology, Dortmund. A paper read before 
the congress co-ordinates the results of hori- 
zontal and vertical vibrations, obtained in 
earlier work, with vibrations transmitted 
through the hands and arms. 

Forced damped vibrations in systems 
comprising any number of masses, damping 
and excitation, can be calculated in a simple 
and clear manner by a procedure based on a 
method first given by Holzer. The same 
course can be adopted for stability investiga- 
tions of feedback control loops. 

Consideration of the effect of the oil film 
in bearings shows that under certain circum- 
stances it has a considerable effect upon the 
vibration of a shaft, and, therefore, must be 
taken into account. 

Noisiness of radial and axial blowers for 
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mine ventilation is discussed and measures 
for its reduction are suggested. 

Noise abatement has become one of the 
foremost problems affecting all branches of 
mechanical engineering design, but the 
complexity of noise spectra makes it difficult 
to establish simple methods of noise measure- 
ment and criteria of noisiness. Improved 
standards are suggested for measuring con- 
tinuous and possibly also intermittent and 
sudden noises. 

A specific problem of noise abatement is 
the reduction of engine noise by means of 
exhaust silencers. The theory of silencers is 
extended by introducing the Mach number 
of the flow, and it is shown that interference 
effects in the case of more than two parallel 
channels become negligible by comparison 
with other causes of damping. 


The Elements of Determinants, Matrices and 
Tensors for Engineers. By S. AUSTEN 
STIGANT. Macdonald and Co. (Pub- 
lishers), Ltd., 16, Maddox Street, London, 
W.1. Price 60s. 

Tuts book, as the title indicates, is in three 
parts, dealing respectively with determinants, 
matrices and tensors. Determinants are 
introduced in the conventional manner by 
their application to the solution of simul- 
taneous equations. After two chapters 
which give very clear explanations and 
examples, first of second-order determin- 
ants and then of third and higher order, the 
mathematical principles underlying the struc- 
ture of determinants and their defining 
properties are given. This leads to two 
chapters, entitled ‘‘ Manipulation,” which 
cover comprehensively determinant opera- 
tions, such as the processes of addition, 
subtraction and multiplication and methods 
of reduction. 

A similar procedure and sequence are 
followed in Part II, matrices. Simultaneous 
equations again form the _ introduction. 
There are corresponding chapters which 
explain and illustrate second, third and 
higher order matrices; give the mathe- 
matical structure of matrix operators and 
their defining properties ; and, under the 
heading manipulation, cover the processes 
of transposition, addition and subtraction, 
kinds of multiplication, partitioning, diagonal- 
isation and inversion. 

Part III, “‘ Tensors,” which occupies about 
half of the book, starts with a chapter giving 
introductory ideas. In the subsequent chap- 
ters the following subjects are covered : 
reference frames and axes, index and direct 
notations, variance and association, trans- 
formation, the Kronecker delta, actual and 
primitive networks. From the beginning 
the electrical quantities of voltage, current 
and impedance are used to illustrate the 
formation of the tensor equations and their 
manipulations. The last chapter in this 
part gives the solutions by means of tensors 
of a number of electrical networks. There 
are four appendices which carry the treat- 
ment beyond the standard of the main text. 

Great care has been taken in all the parts 
of the book to present the subject matter 
clearly and simply, and every detailed step is 
given in the mathematical workings. The 
explanation is helped by a large number of 
worked examples. The ciarity is further 
enhanced by the high standard achieved in 
the production of the book. The mathe- 
matical symbols, such as enclosures, the 
extensive equations, and the different kinds 
of indices needed for these subjects, are very 
clearly presented, as also are the diagrams 
and tables. The author has achieved his 
stated object of presenting an elementary 
conception of his chosen subjects. He has 
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‘catered for the reader who wishes to start 
at the beginning, is not concerned with the 
formal aspects of the mathematics, and 
wants to use these mathematical tools for 
the solution of practical engineering prob- 
lems. There will be. many who, despite the 
author’s encouragement, feel they have no 
need to acquire a working knowledge of all 
the mathematical methods that are given 
in this book. Tensors are at present out- 
side the syllabus of most examinations ; the 
engineer can solve all his network problems 
without recourse to tensor transformations. 
However, the first two parts of the book, 
determinants and matrices, are of general 
value, particularly to the student. For 
those parts alone, as well as for the whole 
for those who are persuaded, the book is 
recommended. 


Das Walzen von Hohlkérpern und Kali- 
brieren von Werkzeugen zur Herstellung 
Nahtloser Rohre. By PAuL GRUNER. 
Springer - Verlag, Berlin - Wilmersdorf, 
Heidelberger Platz 3. Price, DM.52.50. 

Because of their great strength and inherent 
lightness, tubular elements, in particular 
those employing seamless tubes, have found 
an ever-increasing field of application in 
recent years, ranging from the traditional 
bicycle and motor-cycle frames, multi- 
wheeled road vehicles and aircraft to scaffold- 
ing and cradles as well as large and intricate 
permanent structures such as roofs and 
lattice masts. In addition to these newer 
applications, the use of tubes as conduits 
of liquids and gases has also increased to a 
substantial degree. These developments 
were made possible largely by improved 
methods of seamless tube production by 
rolling which are comprehensively reviewed 
in the present book. Beginning with a 
survey of general roll pass design, the author 
discusses the principal rolling faults and 
the design of drawing dies and pilzer rolls. 
These chapters are followed by the main 
sections which are concerned with the 
production of tubes of large diameter by 
radial rolling methods and the various skew 
rolling processes for making seamless tubes 
from solid billets. The physical principles of 
reducing rolling, skew rolling and levelling 
are discussed in detail, and a final mathe- 
matical section gives the derivation of the 
stress formula which occur. 


Resolution par analogie électrique d’équa- 
tions aux deriveés partielles du quatri¢éme 
ordre intervenant dans divers problémes 
d’élasticité. By JEAN BoscHeR. Publi- 
cations Scientifiques et Techniques du 
Ministére de !’Air, No. 348. Service de 
Documentation et d’Information Tech- 
nique de |’Aéronautique, Magasin C.T.O., 
2, Avenue de la Porte-d’Issy, Paris (15e). 
Price Fr.2250. 

In the theory of elasticity partial differential 

equations of the fourth order (biharmonic 

functions) occur in many problems. Here 
an electrical analog method is described by 
which they may be solved. Numerous 
examples are given with the object of showing 
the manner of carrying out actual investiga- 
tions. Comparison with calculation shows 

that errors are of the order 0-01 to 0-001. 

Even in cases where such accuracy is con- 

sidered insufficient, the method may be 

found suitable in preliminary work, pend- 
ing more exact numerical calculation. 


Books of Reference 


Produktenboek V.M.J. 1958.—Published by 
the Netherlands Association of Metalworking 
Industries, Vereniging Van Metaal- Industrieén, 
13, Nassaulaan, The Hague. Free on appli- 
cation.—The present second edition of ,the 
handbook of the Association of Metalworking 
Industries, to which belong more than 70 per 
cent of the Dutch firms in this field, contains an 
alphabetic index of manufacturers, a product 
index arranged in subject groups in Dutch, 
English, French and Spanish, as well as separate 
alphabetic subject indexes in those languages. 


Seibt Export Directory of German Industries.— 
Edited by A. Seibt. Seibt-Verlag Dr. Artur 
Seibt, Lengdorf (Isen), Obb, and Munich 2. 
Obtainable in the United Kingdom from the 
Representative, M. Neven du Mont, 123, Pall 
Mall, London, S.W.1. Price £3 5s.—The 
fourteenth edition of the Seibt Export Directory 
of German Industries, formerly the official 
Handbook of the Federation of German Indus- 
tries, has now been published. The main body 
of the handbook comprises a classified list of 
suppliers arranged according to the 150 branches 
of the German industries’ classification, together 
with a section on exports, imports, foreign trade 
banks, and advertisements. A list of firms’ 
addresses arranged under place of domicile and 
an index to trade marks add to the usefulness of 
the directory. 


Plastic Properties of Rolled Sections. British 
Welding Research Association, 29, Park Crescent, 
London, W.1. Price 8s. 6d.—This work of 
reference on the plastic moduli of steel joists, 
beams and channels was compiled by Dr. M. R. 
Horne in the course of work being carried out 
on the plastic theory of structures at Cambridge. 
It deals comprehensively with the plastic moduli, 
with and without load, of British Standard 
rolled steel joists, British broad flange beams, 
universal beam sections, British Standard 
channels and special channels. A further section 
is devoted to the properties of British Standard 
equal and unequal angles. The various tables 
are fully explained ; they are in part extracted 
from B.S. 4: 1932. Algebraic expressions for 
the various properties quoted, with details of 
their derivation, are given in three appendices. 
Advice on the content and form of the work was 
given by the D.1 (Load Carrying Capacity of 
Frame Structures) committee of the British 
Welding Research Association, and new infor- 
mation, given by The Bethlehem Steel Company, 
U.S.A., The South Durham Steel and Iron 
Company and Dorman Long and Co., Ltd., is 
also included. 


Books Received 


Mechanisms and Motion. By K. H. Hunt. The 
English Universities Press, Ltd., 102, Newgate Street, 
London, E.C.1. Price 21s. 

Impulse-Voltage Testing. Vol. XV. By W. G. 
Hawley. Chapman and Hall, Ltd., 37, Essex Street, 
London, W.C.2. Price 32s. 

Sam Dykes—Marine Engineer. By D. G. Alcock. 
Chatto and Windus, Ltd., 40-42, William IV Street, 
London, W.C.2. Price 8s. 6d. 

The Operation of Sterilising Autoclaves. The 
Pharmaceutical Press, 17, Bloomsbury Square, 
London, W.C.1. Price 7s. 6d. 

Advanced Structural Design. By C. S. Benson. 
B. T. Batsford, Ltd., 4, Fitzhardinge Street, Portman 
Square, London, W.1. Price 50s. 

Das Waagerecht-Bohr-und Friswerk und seine 
Anwendung. By H. Schallbroch, Springer-Verlag, 
Berlin-Wilmersdorf, Heidelberger Platz 3, W. Ger- 
many. Price DM.26.70. 

Examples of the Design of Reinforced Concrete 
Buildings. Second Edition. By Charles E. Reynolds. 
Concrete Publications, Ltd., 14, Dartmouth Street, 
London, $.W.1. Price 12s. 6d. 

The Performance of Lubricating Oils. Second 
Edition. By H. H. Zuidema. Reinhold Publishing 
Corporation, New York, Chapman and Hall, Ltd., 
37, Essex Street, London, W.C.2. Price 5és. 


British Standards Institution 


All British Standard Specifications can be obtained from the 
Sales Department of the Institution at 2, Park Street, London, W.1 


CORROSION-INHIBITED ETHANEDIOL FOR 
WATER-COOLED ENGINES 

Nos. 3150, 3151 and 3152. Price, 3150 and 315], 
4s. 6d. each ; 3152, 4s. The committee of experts 
responsible for these new publications studied the 
possibility of preparing one specification for anti- 
freeze suitable for all types of engine ; but it was 
founs| that this was not possible. The three standards 
cover formulations which have been proved in use. 
Not all the compositions will be equally suitable for 
every iype of engine, owing to the different metals, 
dimensions and temperatures found in different classes 
and makes of engine. The user is therefore counselled 
to seek the advice of the engine manufacturer regard- 
ing which of the three types of anti-freeze are suitable 
for his particular engine. 

B.S.3150 covers ethanediol (“ethylene glycol *’) 
inhibited with triethanolammonium orthophosphate 
and sodium mercaptobenzothiazole. This formula- 
tion is one which was developed for use in aircraft 
piston engines; it has already become well known as 
the subject of Ministry of Supply specification 
D.T.D. 779. 

B.S.3151 covers ethanediol inhibited with sodium 
benzoate and sodium nitrite. This formulation is 
based on work carried out by the Chemical Research 
Laboratory (now the National Chemical Laboratory) 
of the D.S.LR. 

B.S.3152 covers ethanediol inhibited with sodium 
tetraborate (“‘ borax ”’) and is a formulation widely 
used in the U.S.A. 


THE SAMPLING AND ANALYSIS OF 
FUEL GAS 

No. 3156 : 1959. Price 25s. This publication is 
arranged in three main sections dealing with fuel 
gas, sampling, general analysis, and special deter- 
minations. Methods are specified for obtaining snap 
samples, samples collected over a period under 
steady conditions, and samples collected over a 
period under fluctuating conditions. The three 
types of apparatus for general analysis described and 
illustrated include the constant-volume apparatus, 
the soap-film apparatus, and the “* Metro ’ apparatus 
for nitrogen. Special determinations comprise those 
dealing with sulphur compounds, condensable 
vapours, nitrogenous gum, tar fog, ammonia, naph- 
thalene, water vapour, hydrogen cyanide, iron 
carbonyl, specific gravity and miscellaneous proper- 
ties. The determination of calorific value which is 
briefly discussed will later form the subject of a 
separate British Standard. 
_ The methods of analyses are based mainly on 
information supplied by the British Coal Utilisation 
Research Association, British Coke Research Asso- 
ciation, the former D.S.I.R. Fuel Research Station, 
North Thames Gas Board and South Eastern Gas 
Board. The publication does not deal with methods 
of analysis based on spectroscopy, interferometry, 
chromatography and similar techniques which will 
be the subject of other standards, if or when their 
state of development and sphere of application justify 
standardisation. 


CHARPY V-NOTCH IMPACT TEST 

No. 131. Part 2: 1959. Price4s. This part of the 
standard specifies the conditions for carrying out the 
Charpy V-notch impact test. It gives dimensions of 
test pieces with appropriate machining tolerances, the 
tolerances for ferrous test pieces being in accordance 
with a recommendation of the International Standards 
Organisation, whilst for non-ferrous materials a 
more restrictive tolerance has been applied. 

Three new subsidiary test pieces have been specified 
to replace the two specified in the previous edition 
and these are intended for use when it is impossible 
to obtain a standard test piece from the material 
available. Two of the sizes selected meet the par- 
ticular requirements of manufacturers of tubes. The 
structural and dimensional aspects of the testing 
machine are fully dealt with; and an appendix 
gives recommendations for its installation. 


LOADED AND UNLOADED EBONITE 
FOR GENERAL PURPOSES 

No. 3164: 1959. Price 3s. This publication is 
complementary to the standard for ebonite for 
electrical purposes (B.S. 234), and it specifies three 
types of material for supply in sheet, rod, tube, or 
moulding form. Among the other requirements in 
the specification are those relating to plastics yield 
and cross-breaking strength, finish and machining. 
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The Lamella Roof 


By D. SMOLLETT, B.Sc.(Eng.), A.M.1.C.E., D.1.C.* 


The lamella roof is briefly described, and the classical, though 
approximate, method used to analyse it is explained. A rigor- 


ous analysis was undertaken by the author at Imperial 


College. 


This method is explained, an example of its use is 


given, and the results of rigorous and approximate analyses 


are compared. An experimental determination of the influence 


of gable ends is also described. 


A timber lamella roof is 


shown under construction on the right. 


HE classical lamella roof is a_ barrel- 
vault; the section being a circular, 
elliptical, two-centred or other arch. The 
structure is supported at the arch springings 
along its entire length and the ends are closed 
either by hipping or by a rigid diaphragm. 
Other, more complicated, structures have 
been built by the lamella system, but will 
not be considered in this article. 
Historically, the roof derives from the 
‘* planked arch ” favoured by eighteenth and 
nineteenth century architects in which parallel 
arches formed the barrel-vault ribs. Each 
arch was built up from two layers of short, 
shaped timber planks, one layer lapping the 
joints of the other. Thus, the strength of 
the arch—assuming the connection between 
the two layers to be effective—was that of 
the section of a single plank. Purlins then 
spanned between the arches and carried the 
roofing. 
Early in the twentieth century a German 
engineer, Zollinger, of Merseburg, improved 
on this by incorporating arches and purlins 





* Partner, Messrs. Smollett and Magasiner, consulting 
engineers. Vig ss 

+ The analysis undertaken presupposes a perfectly rigid joint at 
all the intersections, as for in-situ concrete connections, welded 
steel or some types of similar roof. The heading illustration 
shows a timber-lamella with bolted connections when a different 
set of stiffness matrix coefficients would apply. The principle, 
however, is identical, and the matrices have been calculated by 
the author. The results are comparable, bending moments in 
individual units being approximately doubled as only one lamella 
acts in bending at each intersection. Defiections are, of Course, 


much greater. 
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in one integral structure, the lamella roof. 
The two layers of the planked arch were 
separated and splayed and arranged so as to 
connect with the neighbouring arch, similarly 
separated, thus covering the entire building 
area with a lozenge-shaped pattern of inter- 
connecting units, rather like a diagrid curved 
to the barrel-vault shape. The roofing 
material can then. be applied directly to the 
lamella units. This may be in the form of 
timber boarding—or, as in a recent case, 
sheets of plywood—and then the structure 
assumes the appearance and some of the 
properties of a shell roof. 

The commonly used method of analysis is 
due in the first instance to Professor Otzen, 
of Hannover, and his work can be found in 
Gesteschi’s Der Holzbau. Crestin, in Genie 
Civil, makes use of it, and there is a reference 
in English in Wood of July/August, 1956. 

The analysis is basically the same as would 
be employed for the planked arch described 
above. Thus, depending on the end condi- 
tions at the springings, a two-pinned or 
encastré arch of the given shape is subjected 
to the given loads and analysed by the 
standard method and the stresses due to the 
direct forces and moments found. As in the 
case of the planked arch, both layers are 
considered to take direct compression, but 
only one layer can be utilised in bending. 
Allowance is made for the inclination of the 


lamella members (as against the planked 
arch) by inserting a factor of 1/(cos «/2). 

The above authors admit that the method 
is approximate only, but hold that rigorous 
analysis is difficult if not impossible due to 
the number of redundancies in the actual 
structure. With the present state of know- 
ledge of structural analysis and especially in 
view of the help obtainable from the use of 
electronic computers, the present author 
undertook the rigorous analysis of a typical 
lamella roof. The method adopted was to 
consider the consequences of displacing any- 
one of the nodes formed by the intersection 
of the lamella members in producing direct 
and bending forces at the displaced and 
adjacent nodes, and thus obtain “ influence 
factors ’’ for unit displacements. 

The actual lamella roof considered had 
nine rows of nodes, the two lowest lying on 
the continuously supported wall plates at the 
springings of the vault, as shown in Fig. 1. 

The following was postulated: (1) the 
lamella roof is a “ long roof,” i.e. the effect 
of gable stiffening can be ignored ; (2) the 
type of loading is linear, i.e. all nodes lying 
on the same horizontal line are equally 
loaded and thus equally displaced. 

All nodes are thus free to rotate in the 
plane of section normal to the length of the 
roof and none of them will rotate in the 
other planes by reason of the above. 
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Fig. 1—Basic plan and section of roof showing angles 
in the matrix equations 


SECTION A.A THROUGH ROOF 


Similarly, none of the nodes will move 
along the length of the structure. The nodes 
1 and |’ at the springings are fixed in position 
and cannot move at all but merely rotate. 

Arising from this, the number of degrees 
of freedom of the structure can be seen to be 
(7 x 3) plus (2 « 1)=23. 

Most roofs are symmetrical and _ this 
produces a simplification for under a sym- 
metrical loading a symmetrical structure 
will deform symmetrically. Under an anti- 
metrical (mirror-image) loading, a symmetri- 
cal structure will deform antimetrically. 

Any loading can be split up into the sum 
of a symmetrical and an antimetrical loading. 
If this is done here we obtain two sets of 
eleven and twelve simultaneous equations 


Lamella section 
Lamella length 
Maximum inertia 
Minimum inertia 

Polar inertia 

Modified /, [St. Venant] 
Young's modulus 
Poissons ratio 


Shear modulus 


Physical properties of lamella unit 


Function 
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“a unin 4 


1-2 
Suffix | 


2-3 
Suffix 2 


4 
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‘ ha Ya 


Fig. 3—Definitions of angular functions derived from Fig. 1 and definitions 
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FOR EQUAL VERTICAL LOADS AT ALL NODES 


RIGOROUS ANALYSIS 
RESULTS SHOWN BY 
DOTTED LINE 


DIRECT COMPRESSION FOR EQUAL VERTICAL LOADS AT ALL NODES 


LAMELLA DEFLECTIONS 


DEFLECTIONS AS A RATIO OF 


LONG 


1-0 


» OTZEN’S CURVE. 
|» PAPER MODEL CURVE 


20 25 390 35 40 45 50 S55 60 


RATIO OF LENGTH BETWEEN GABLES TO ROOF PERIPHERY 


referred to symbolically 


Fig. 2—Gable-end graph and graphical comparison of results obtained by 


rigorous and approximate analyses of long lamella 


respectively instead of one set of twenty- 
three. 

Each of these simultaneous equations 
expresses one of the external forces or 
moments acting at a node in terms of the 
movements and rotations of all the nodes. 
The solution of the equations gives the 
complete deformed picture of the structure 
under the system of forces acting. Knowing 
the deformed picture, the actual stresses in 
the members can be calculated. 

The construction of the equations is 
wearisome ; it is, however, a task which is 
basically simple and depends solely on the 
application of the principles of statics. 
Unceasing attention, especially to signs, is, 
however, required. Once this task has been 


POSITIVE DIRECTION OF 
FORCES AND DISPLACEMENTS. 


Cos* « Cos’ 3 Cos* « Sin* & 
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of elastic lamella constants in symbolic form 


carried out, for say a nine-node lamella 
roof, as in the present case, all other con- 
formations of nine-node lamella roofs 
have been covered, and the system is easily 
adaptable for other types. Thus, a book of 
tables, similar to Kleinlogel’s, will absolve 
the designer from these labours. 

These equations were solved—not by the 
impossibly laborious methods of classical 
algebra, but by matrix inversion. This 
technique leads to a solution in general 
terms so that once a set of coefficients 
characteristic for a structure has _ been 
calculated, a general solution is found and 
the deformed picture of the structure for 
any system of loads can be obtained without 
repeating the calculations. The process of 
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Stiffness Matrix 
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First symbol (Bold upper case) denotes physical constant. 
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29 is the rotation of point 2, measured in radians, in the sense given by Fig. 3. 
X, Y* is the external force acting at point 2 in the X or Y direction respectively, measured in pounds, and in the sense given by Fig. 3. 


No moment or force in the Y direction may act at 5. 


Fig. 4—“* Stiffness Matrices ”’ 
from Figs. 1 and 3. 
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Stiffness Matrix for Antimetrical Loading 


6? is the external moment acting at point 2, measured in inch pounds, in the sense given by Fig. 3. 

Symmetrical loading implies a series of forces and/or moments of any magnitude acting so that any force or moment at any point 
in the range 1-4 is matched in magnitude and sign by one at the corresponding point in the range 1’-4’. A force of any magnitude 
may act at 5 in the X direction. 

Antimetrical loading implies a series of forces and/or moments of any magnitude acting so that any force or moment at any 
point in the range 1-4 is matched in magnitude and opposed in sign by one at the corresponding point in the range |'-4 
in the Y direction or any moment may act at 5 

Any loading system whatsoever can be transformed into a pair of loading systems complying with the above conditions and can 
thus be dealt with. 


No force in the X direction may act at 5. 
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2*¥ is the movement of point 2 in the X or Y direction respectively, measured in inches, in the sense given by Fig. 3. 


(3 


Second symbol (Greek lower case) denotes trigonometric function, 


Any force 


for symmetric and antimetric loading in terms of the constants derived 





These matrices cover any loading for any type of nine-node lamella and can be 
extended for any other odd-noded lamella roof by extrapolation 
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inversion is carried out commercially at a 
very reasonable cost by a number of com- 
puting firms whose machines are programmed 
for these operations. 

The coefficients for the nine-node lamella 
were first tabulated in general form (Fig. 3), so 
that by simply substituting the constants for 
any other physical system of the nine-node 
type the relevant coefficients can be obtained. 
Although the number of operations looks 
intimidating, the actual procedure is simple 
and can be performed by unskilled staff on 
hand calculators with gratifying rapidity. 

The resulting equations, written in matrix 
form, appear in Fig. 4, thus the unknown 
displacements written above the square 
arrangement of coefficients are applied to 
these row by row, to equal the single force 
or moment written opposite the relevant 
row. 

After inversion a new set of coefficients is 
obtained, arranged similarly to the original 
set. Now, however, the figures superscribed 
are no longer the unknown displacements, 
but the known applied forces, so that these 
forces multiplied into the coefficients row by 
row give the single displacement written 
opposite the relevant row, and the deformed 
picture corresponding to any loading scheme 
is thus obtained—see Fig. 5. 

Obtaining the stresses in the member from 
the deformed picture of the structure calls 
for a similar procedure to that used in setting 
up the initial equations. Again, the steps 
have been tabulated in Fig. 5 and can be 
easily followed. 


WorRKED EXAMPLE 


In the worked example the following basic 
lamella was used :—Section 9-8in by 2-8in, 
length between nodes 8ft 4-Sin. These 
dimensions were chosen to conform to 
experimental model work being carried out. 
Young’s modulus 1,500,000 lb per square 
inch, Poissons ratio 0-36, shear modulus 
550.000. The roof shape adopted was a 
circular arc of span=SOft 3in and rise 

18ft 3in. The loading investigated was one 
of 1000 Ib vertically at every nodal point.t 

The standard analysis gave a deflection at 
the crown of about 0-4in, a maximal bending 
moment of 24,900in Ib, and a direct compres- 
sive force of 2250 Ib. 

The rigorous analysis gave a deflection at 
the crown of 0-52in, a maximal bending 
moment of 21,569in lb, and a direct com- 
pressive force of 2251 1b. In addition, a 
bending moment about the weak axis of the 
lamella of 1163in lb, and a torque of 441in lb 
was found. 

A check on the accuracy of the method is 
provided by the fact that the bending moment 
at the springings, which, by definition, was 
to be zero, works out at 110inlb for the 
major axis, and 45in lb for the minor axis, 
i.e. is practically zero. 


COMPARISON OF METHODS 


The maximum bending moment is reduced 
by approximately 15 per cent in the rigorous 
analysis. It is interesting to recall that Otzen 
thinks a reduction of 25 per cent in the 
maximum bending moments is likely, basing 
this on some experiments, and that Crestin 
and some Canadian engineers have used a 
reduction of 17 per cent as an arbitrary 
figure. The direct compression in the 
members seems unaffected by the more exact 
method. 

It is the bending about the minor axis of 
the lamella section, however, which shows 
up clearly in the rigorous analysis, and which 
the approximate method ignores. For the 





+ All these figures are typical of a timber roof. Lamelila 
roofs are, of course, also constructed of concrete and pressed 
steel units. 
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Bold upper case symbols are physical constants for lamella unit as from lamella properties, Fig. 2 Y, Y are the 


reduced movements of a typical lamella (to be suffixed X,, for lamella unit 1-2, &c.). ,, 6, are the rotations as defined below (also 


0038 Rad : . 
to be suffixed for any particular unit). Greek lower case symbols are trigonometric functions from Fig. 3 (to be suffixed for any 


particular unit). 


General expressions for converting reduced deformations into stress resultants 
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Stress resultants of the worked example as determined by general expressions from reduced deformations for the 
in reduced form four typical lamella units 


Fig. 5—The example Lamella in solution form showing the matrix inversion, the displacements for the actual loading case quoted, and the derivation of 
. stresses from displacements 
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conditions of the example worked, the 
maximal fibre stresses due to this secondary 
bending are of the order of 19 per cent of 
those due to the primary bending, and are 
incremental thereto. Thus, without taking 
the stresses due to torque and shear into 
account (which will further modify the 
results) it can be stated that the effect of 
the secondary bending about the weak axis 
of the lamella section is to cancel out the 
reduction obtained by the stiffness due to the 
indeterminacy of the structure, and that the 
figures of 25 per cent (Otzen) or 17 per cent 
(Crestin) should, in the interest of safety, be 
reduced to nil. 

It is possible, too, that under certain con- 
ditions of loading and for certain sections 
of lamellas, the secondary bending stresses 
will be even higher than those found for the 
example, and that for important structures 
likely to be highly stressed this aspect should 
be investigated. 


GABLE ENDS 


The effect of stiffening due to gable ends 
has so far been completely neglected, as the 
roof considered was a long roof, i.e. one 


where the gable ends are so far removed from 
the section considered so as not to influence 
it. In fact, this will be the case when the 
ratio of distance between gables to roof 
periphery exceeds 4 or so. 

An attempt was made to obtain experi- 
mentally a curve connecting the stresses 
likely to be experienced in the middle of a 
roof which is not a long roof as a ratio of the 
long roof stresses, and plot this ratio against 
the length/periphery figure. Otzen gives a 
curve, but as his is based on only three 
points, it must be treated with suspicion. 

In the present case it was considered that 
the stresses would bear a linear relation to 
the maximum deflections encountered ; also 
that the roof was sufficiently like a shell roof 
for a cardboard shell model, supported along 
the springings and closed at the ends by a 
stiff diaphragm to be employed. Various 
lengths of roof with identical peripheries 
were therefore constructed and loaded on 
the crown with a flexible, mercury-filled tube, 
and the maximum deflections measured. The 
resulting curve is shown on the graph Fig. 2, 
and will provide some guidance to the stress 
reductions obtaining for short as opposed to 
long lamella roofs. 


Tidal Flow Computations 


By J. R. H. OTTER, B.Sc. (Eng.), M.1.C.E., and A. S. DAY, B.Sc.(Eng.),A.M.1.Struct.E.* 


The article summarises previous work on tidal flow computations and discusses the 
difficulties encountered in carrying out accurate computations of the water levels 
and current velocities in a tidal channel by mathematical analysis or numerical 
computation, whilst taking proper account of quadratic bed friction, shallow water 
effects and variations in the width, depth and side slopes of an actual channel. 
Pillsbury’s analytical solution for an exponential estuary with level bed and vertical 
sides, assuming linear friction and omitting shallow water effects, is redeveloped and 
then extended to give a qualitative picture of the changes in flow due to the instal- 
lation of a permanent or movable barrier. A method of approximation is indicated 
still further extending this solution to include quadratic friction and shallow water 
effects. Since acceptable accuracy is not attainable by analytical methods, numeri- 
cal methods of calculation are discussed and reference made to previous work of 
Doodson and Dronkers with hand calculators and graphical methods and the great 
labour involved in such methods. The use of digital computers is recommended and 
reference made to Hansen's computer calculations for the Ems. A description is 
given of the organisation of numerical calculations based on the finite difference 
equivalents of the partial differential equations of flow, with consideration of the 
houndary conditions and initial values of the variables, the grid found to be most 
suitable and the desirable relations of the basic time and distance differences. 
A practicable computer programme to deal with an arbitrarily shaped channel in 
full generality is mentioned. A simpler programme is described in some detail to 
deal with the exponential equivalent of such rivers as the Thames, including the 
calculation of the effects of permanent or movable barriers, and of surges. Typical 
results of the simpler programme are given with comparisons with the corresponding 
analytical solution and with model test results. 


N the design of river works it is necessary 

at times to determine the flow of the tide 
with some accuracy, but the mathematical 
equipment of a civil engineer is not usually 
sufficient for him to appreciate the com- 
plications of the equations underlying the 
problem, as they involve both the time and 
at least one distance variable which leads to 
the expression of the problem in the form of 
partial differential equations. Even for 
mathematicians, the work has proved very 
difficult as the equations are complicated by 
the way in which the areas and widths of the 
channels vary from place to place and time 
to time, and by the effects of bed friction 
which do not bear a simple mathematical 
relationship to the current. Many papers 
have been written on the subject, but the 
only mathematical investigation giving results 
of much value to the civil engineer was that 
made by Brigadier General Pillsbury’ of the 


* Partner and Engineer respectively of Rendel, Palmer and 
Tritton, Consulting Engineers. 
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U.S. Army in 1938. Pillsbury, who had 
observed the relative simplicity of tidal flow 
in a natural trumpet-shaped estuary, showed 
that for a river with vertical sides and a level 
bed, with the width expanding exponentially 
towards the sea, and with the friction assumed 
to be proportional to the current, a general 
idea of the flow could be obtained analytically. 
Although his method was strictly only 
applicable where the tidal range was small 
compared with the mean depth of the 
estuary, the results of his analysis were 
confirmed qualitatively by comparison with 
the flow in the Delaware River. The writers 
arrived at a similar solution by a somewhat 
different path which enabled the picture to 
be extended to cover also the effects of the 
installation in such a river of a fixed or 
movable barrier. 

The mathematical basis of this solution is 
given below, together with the more interest- 
ing results, to show the effects of barriers. 
It was also found possible to approximate 
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the flow more closely by adopting a method 
given by Lamb in his Hydrodynamics, to 
take into account shallow water effects and 
Chezy friction. Although the picture which 
emerges is of great interest and shows all the 
main features of tidal flow in an estuary, it 
is still lacking in the required numerical 
accuracy. 

An alternative approach to such problems 
is to express the equations in terms of finite 
differences and to solve the resulting equations 
by numerical calculation. An example of 
this approach was the solution given by 
Doodson? of the flow in a long, vertical-sided 
channel with parallel sides and a level bed, 
closed at one end and using the Chezy formula 
for friction. The sheer labour of the necessary 
arithmetic in such a method is daunting, and 
its application to an actual river by hand 
calculators is virtually impossible. Dronkers* 
in Holland has developed semi-graphical 
methods in such cases, using his method of 
characteristics, but here again to make full 
allowance for arbitrary river dimensions is 
time-consuming. However, the introduction 
of high-speed digital computers has com- 
pletely revolutionised the position, as was 
shown by Hansen* in Germany ir 1956, 
when he calculated the flow in the River Ems 
with quite astonishing accuracy.  Inde- 
pendently of Hansen’s work, the writers’ firm 
prepared a similar computer programme, but 
although it eventually proved successful, the 
basis used for the formulation of the finite 
difference equations was not entirely suitable 
to this particular problem, and a reformula- 
tion on Hansen’s method led to very success- 
ful programmes, economical both in time and 
cost. 

Before the development of a programme 
for an actual river, it was thought desirable 
that a research programme should be 
developed for an exponentially shaped river 
with a level bed to simplify the input data 
and to keep the computations within the 
facilities of the Ferranti “* Pegasus * computer 
which was selected for the work. Apart from 
very minor simplifications not affecting the 
accuracy of the results for the problem in 
hand, full account was taken of Chezy 
friction and shallow water effects, and the 
programme was designed to deal fully with 
the effects of either a fixed or a movable 
barrier. This programme is described in 
some detail below. 

A full programme, taking into account all 
factors affecting one-dimensional tidal flow 
in any actual channel, has now been developed 
for the Ferranti “* Mercury ” computer and 
used on several specific flow problems. This 
programme can deal with problems such as a 
canal open to the sea at both ends as well as 
the usual problem of an estuary or river open 
to the sea at one end and controlled by a 
barrier or by upland water flow at the 
landward end. 


THE VARIABLES 


It would perhaps be as well to recall the 
method of formulation of the differential 
quotients and finite differences required for 
this work. If a problem involves only the 
relationship between two quantities, one is 
said to depend on the other, and one of the 
quantities, usually the more fundamental of 
the two, is thought of as the independent 


variable, and the other as the dependent 


variable. An approximation to the rate of 
change of the dependent variable with respect 
to the independent variable can be obtained 
by taking the difference in the values of the 
dependent variable at two slightly different 
values of the independent variable, and 
dividing this difference by the difference in 
the values of the independent variable. 
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Suppose the values of the position of a 
particle at two times f, and /, are x, and Xz, 
then the rate of change of distance with time, 
i.e. the velocity of the particle, is approxi- 
mately x,—X,/f,—%,. In the limit when the 
difference in time is very small, this ratio 
becomes the differential quotient dx df. 
For numerical work on a computer, the 
quotient is not taken to the limit ; a finite 
value of 1,—-1, is adopted as the basis of the 
calculations and referred to as At, and the 
corresponding values of x can be written as x 
for the position further from the zero position 
of x and |x for the nearer position, this 
notation having been found useful for easier 
handling of the tidal flow differences. The 
origin of distance is pictured as being to the 
left of the variable. In finite difference terms, 
the finite difference equivalent of dx/dr is then 
(x|—|x)/At. 

In tidal flow problems there are several 
independent variables, one of which is 
always the time for which the tidal state is 
required. In the general case for full descrip- 
tion of flow, three independent distance 
variables would be required for movement 
in the two plan dimensions and the depth 
below the surface. It is found, however, 
that variations of current with depth do not 
affect tidal profiles to an appreciable extent, 
and in most rivers the variation of current 
at right angles to the main stream can also 
be neglected in calculating tidal profiles. In 
the present work, therefore, two independent 
variables, x and f, are involved, x being the 
distance from some arbitrary point at the 
sea end of the estuary. 

The quantities to be determined are the 
water level (h) and the velocity of the current 
(u) at any given time and place, and the 
equations of flow can be written as relation- 
ships between the differential quotients (or 
their finite difference equivalents) of these 
independent variables with respect to x and ¢. 
Since however there are two independent 
variables, the form of the differential quotient 
used for one independent variable is meaning- 
less and the forms used are respectively : 


uj--lu hh h\—\h 


eg ae and 2 


The upper and lower bars refer to the values 
of the current or level at one place at the 
end and the beginning of the time-interval 
At. The side bars refer similarly to the 
values of the current or level at the same 
time for places at the two ends of the distance 


interval Ax, one further from the origin of 


distance and the other nearer to it. When 
the time and distance are reduced progres- 
sively, the above four quotients become in 
the limit, the partial differential quotients 
which are written as 
Ou Ou Oh oh 
or’ Ox’ Ot’ ax’ 


The equations of flow are for the purpose of 


mathematical analysis written as partial 
differential equations, and for numerical 
computation in the form of the finite differ- 
ence equivalents. 

The dependent variables can be visualised 
best in the form of a grid or mesh of points, 
each intersection representing one place and 
time ; the velocity of the current and the 
level at that time and place would be associ- 
ated as dependent variables with that inter- 
section. There are a number of different 
meshes possible (see for instance Southwell’s 
books on relaxation methods) but the two 
most useful for computational work are the 
rectangular and diagonal grids shown in 
Figs. 1 (a) and | (6). 

In addition to the independent and 
dependent variables described above, there 


are a number of other variables involved in 
the problem. The quantity of water pass- 
ing any given cross section of the river at a 
given time (Q) can be considered as a 
dependent variable instead of the current 
velocity. The physical dimensions of the 
river also vary, and in the case of an actual 
river the dimensions involved in the work, 
such as the cross sectional area, the hydraulic 
mean depth and the surface width, all vary 
arbitrarily from place to place and time to 
time. Simplifications of the problem largely 
consist in simplifications in these variations. 
For instance, the assumption of vertical 
sides means that the width at any point 


x 


The letters h and uw indicate the mesh intersections at which 
the levels and velocities are to be computed. 


Fig. 1 (a)—Rectangular mesh (6)—Diagonal mesh 


does not vary with time, and if the width of 
the river varies exponentially along its 
length, the ratio of the widths at two places 
at a definite distance apart is independent 
of the distance up the river. 

Two other sets of variables involved are 
the values of the dependent variables u and 
h at the start of the calculations, referred to 
as the initial values, and their variations at 
the two ends of the river with time, referred 
to as the boundary conditions. For the 
initial values the numerical values of u and 
h must be known at a complete set of grid 
intersections throughout the length of the 
river and at the initial time ; in the case of 
the diagonal mesh, they are not required at 
the same time and place, but the number of 
values required is the same as for the rec- 
tangular mesh, where they are both required 
for each place at zero time. It will be seen 
intuitively that two sets of boundary con- 
ditions are required, but their choice varies 
with the problem. For a canal open to the 
sea at both ends, the tide curves at the two 
ends give the required boundary conditions. 
For a river, the tidal levels at the sea, and 
the landward current velocities (zero at a 
barrier), give the required boundary condi- 
tions. 

The solution of the problem then resolves 
itself into the solution of the equations or 
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the carrying out of the computations to 
determine the dependent variables subject 
to the initial values and boundary con- 
ditions of the given problem. 

Tides in general comprise a number of com- 
ponents arising from the varying influences 
of the sun and the moon, the tidal periods 
of which are incommensurable. In most 
cases the components at any given time 
have periods of approximately twelve hours 
and twenty-four hours, the semi-diurnal 
and diurnal tides respectively. Analytical 
methods cannot satisfactorily deal with the 
general case nor is this usually necessary. 
Computer methods can, however, deal with 
any required input tide including one incor- 
porating a surge. The tidal period (7) in 
angular terms is 360 deg. and the angular 
velocity of a semi-diurnal tide (@) is 
therefore about 30 deg. per hour. It will 
be seen that if the distance up-river is 
expressed as x/c where c is the celerity: 
V gH, the distance can then also be taken 
as an angular velocity. The equations are 
more simple in form when the substitutions 
y=ot and z=ot/c are made, both y and 
z then being angles. One can speak of a 
time of 30 deg. (equivalent to one hour) or 
to a distance up-river of 30 deg., that is, 
the approximate distance travelled by the 
tide in one hour. 


ANALYTICAL APPROACH 


A full statement of the differential equa- 
tions of one-dimensional flow has been made 
previously on numerous occasions, e.g. by 
Pillsbury, Doodson, Proudman and Dronkers. 
Two equations are required to define the 
flow, one of which expresses the conserva- 
tion of mass and the other the conservation 
of energy. 

The first equation, referred to as the 
‘* continuity ’’ equation and expressed in the 
nomenclature given in the previous section, 
1S 

0b(H + h)u b dh 

<K it | 
The physical meaning of this equation is 
seen when it is expressed in terms of finite 
differences as follows : 

(Q|—|Q)Ar+bh. Ax .(h—h)=0 

The first term is the difference in the 
quantities of water passing the two ends of 
the reach of length Ax in time Af, which is 
clearly equal to the volume of water added 
in the same time to the reach, the surface 
area of which is 6 . Ax and the rise (h—A). 

The second equation referred to as the 
“dynamic ” equation is 

‘: ‘. 
= as “= 1 ou f. ul.u _» ee 
x g' Ox got g(H+h) 

The physical meaning of the various terms 
is as follows : 

(i) The first term is the slope of the river 
at the place and time considered, and repre- 
sents the potential energy. 

(ii) The second term is the rate of change 
in the velocity head with distance. In normal 
problems with a reasonably smooth change 
of current along the river this is negligible, 
and it has been neglected in what follows. For 
a river with a bore it would of course have 
to be taken into consideration. 

(iii) The third term represents the accelera- 
tion or deceleration of the flowing water. 

(iv) The last term takes into account the 
friction. As written, it will be seen to be a 
re-statement of the usual Chezy formula. 
The expression |u|.u represents wu? with the 
sign of u as the direction of the friction 
turns with the current. 

The equation of river shape expressing the 
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observation that the width of the river varies 
exponentially up-river is 
b= bye ™* (3) 
The equation of continuity in a river com- 
plying with equation (3) then takes the form 
( ha K )(H + hy s 0 (4) 
The simplicity of the analysis derives from 
the constant term (K) appearing in the 
operator acting on the velocity. The approxi- 
mations involved in the present analysis are 
as follows : 
|. The tidal range is small compared with 
the mean hydraulic depth, which corresponds 
to the omission of shallow water terms. The 
term A can then be neglected when com- 
pared with H and the equations reduce to 
the forms : 
oh 


5 
ar Ss aw 


Pci 
ee K) ws 


Ou f.lul.u 
g.H 


oh | 
ae © eo: 2 > 
2. The second approximation is that the 
friction is related linearly to the current 
velocity. This proposal was originally put 
forward by Lorentz and has been used by 
both Pillsbury and Dronkers in their work. 
The writers prefer to relate the friction to a 
constant of the dimensions of a velocity, 
the value of which makes the linear friction 
law approximately equivalent to the actual 
friction law in the higher ranges of velocity. 
Equation (6) then reduces to 


dh 1 Ou 


xt gO +F.u=0. (7) 
where 
F f | constant. 
gH 


Differentiating equation (5) with respect 
to x and equation (7) with respect to 1, 
eliminating 4, and making the substitution 
c=V gH, the equations reduce to the second 
order equation : 

Ou Kut F ou 1 
Ox? “dx H' oO 
The substitution of yf and z=ex/c in 


place of t and x then reduces the equation 
to 


O7u 


2° ons oe 


Ou Ke Ou Fe? Ou Ou 


dz? w Oz wH' dy dy* eo Se 


In this simple form z and y are expressed 
as ratios to the time of the tidal cycle. If the 
cycle is taken as 360 deg., z and y are them- 
selves expressed as angles. 

It was then noted that if the coefficients of 
the first order terms in equation (9) were 
equal, the equation would have simple 
solutions and this is indeed approximately 
true in the case of rivers such as the Thames 
and Delaware. The introduction of the 
subsequently ubiquitous constant 


Ke 
q Hee ke ee 
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reduces the equation of flow to the simple 
form 
Ou Ou = Ou Ou 
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_This equation is solvable for terms of 
simple arbitrary functions, the solution being 


u-f(z—y)4 (12) 
By similar manipulation of equations (5) 
and (7) it can be shown that 

Ah Oh dh @h 


02? 992° Vay dy? 


eFW(z+y) 


(13) 





There is, therefore, a curious duality 
between A and u, but this simplicity is some- 
what misleading as the boundary conditions 
cause differences in amplitude, phase, &c. 

For a simple harmonic input tide at the 
sea and a barrier at the landward end, the 
solutions for A and u are then 
eft Z) 


a : a , ; Be ll 7) 
h il sin (2 y--2) ig? pe SIN (2 ) 22) | 


(14) 
and 
u hg [sin (zy) + e® 7) sin (z +» -22)] 
c(q*~ 1)? ee 7 as 
(15) 
where 
h=h sin ( y+) is the tide at the sea, 
x=tan-'g. 
= eH. 
Z distance of barrier from 2z-=0 (at 


effective sea). 
In an unrestricted river Z will be large 
and the second terms of the above equations 
are negligible. The equations for the water 
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To this approximation the tidal wave is 
thus a progressive wave travelling up-river, 
like events taking place at any point at any 
time at which (z—,y) is the same. 

This solution predicts that the range of 
tidal levels and current velocity is constant 
throughout the length of the river which is 
approximately true for such rivers as the 
Thames and Delaware, where neither the 
currents nor the levels vary by more than 
about 20 per cent from their values at the 
mouth for a very considerable length of the 
river. 

Substituting a value of g-3 based on the 
dimensions of the Thames, it can be shown 
that the current leads the elevation by about 
72 deg. (the tidal period being taken as 
360 deg.) and that high water occurs about 
half an hour before the changing of the 
current from flood to ebb. 

Further work was done to give a better 
approximation to the actual flow in the river 
based on the perturbation method given in 
Lamb’s Hydrodynamics,° taking into account’ 
quadratic friction and shallow water effects. 
The results did indeed give a much closer 
approximation to the flow, but the algebra, 
although essentially simple in principle, 
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INITIAL VALUES OF h and u 
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Fig. 2—Organisation of typical tidal flow computations including barrier closure 
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PROFILE FOR OPEN RIVER CONDITION. 
————— PROFILE FOR CONDITIONS WITH RIVER 


PERMANENTLY CLOSED BY BARRIER 
AT LONG REACH. 


PROFILE WITH THE BARRIER CLOSED 
IN 40 MINUTES AT +5 ND 
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NOTE:- TIDAL INPUT AT SEA~9 FT. SH. TIDE 
WITH 4 FT. SURGE STARTING AT — 5 HOURS 
AND RISING TO A MAXIMUM IN 4 HOURS, 
THEREAFTER REMAINING CONSTANT 
IN HEIGHT. 
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Fig. 3—Levels at Long Reach 


second harmonic and a smaller third har- 
monic. The terms are still simply related to 
(z—y) and the amplitude of each overtide 
increases linearly up-river. 

The main interest of the approximate 
analytical solution in connection with the 
problem of a fixed or movable barrier lay 
in the possibility of obtaining reasonable 
approximations to the actual flow in the 
river in an otherwise intractable case. 
Equations (14) and (15) can be used to 
determine the flow with a permanent barrier 
and the water levels and current velocities 
obtained are qualitatively in agreement with 
actual tests, although not sufficiently accurate 
for practical use. 

To determine the effects of closing a 
movable barrier, assume that the barrier 
could be placed at point Z at any selected 
time. The current velocity at the barrier 
before closing would then be 


hg 


ig?) sin (Z y) 
Og 


“UR 

After closing it would be zero. 

The difference in water level at the barrier 
at the same time in the open river and in the 
river with a permanent barrier would, from 
equation (14), be 


Ah, ; sin (Z--y) (18) 


h 
(qg*+1) 


If a current is stopped suddenly, there is a 
sudden change in water level equal to 


H uc 
Ah u/s : 


(19) 


where u is the velocity before the stoppage. 

It will be seen that the difference in water 
level given in equation (18) is the same as 
that which would be produced by the 
sudden stoppage of a current with the velocity 
given in equation (17). 

Consider further the conditions at the toe 
of the reflected wave which travels down- 
stream with velocity c. After a time Ay 
the wave front will have moved downstream 
a distance also equal to Ay in non-dimensional 
terms. 

The difference in current velocity between 
the unrestricted river and one with a fixed 
barrier is then 


hg 


R 
ag +l aad 


Au ye “a4 sin (Z—y) . 
Under the same conditions the jump in 
level at the same point would be 


h 


9  ] 
(q Ts (21) 


Ah 4" sin(Z y) 
and this is readily seen to be the difference in 
elevation between the unrestricted river and 
one with a fixed barrier. 

To this approximation, therefore, when a 
barrier is closed instantaneously, conditions 
change from those appropriate to the unre- 
stricted river to those appropriate to a river 
with a fixed barrier. In this sense the solu- 
tions of the basic second order equation have 
no transients, the conditions changing directly 
from one tidal state to another tidal state, 
not instantaneously at all points, but at the 
toe of the travelling wave. 

An interesting corollary is that at the time 
when the levels in the unrestricted river and 
one with a fixed barrier would be the same, 
the current velocity would be zero in both ; 
another is that it would not matter to this 
approximation when or in what manner 
(instantaneously, rapidly or slowly) the 
barrier were closed. 

A further point of interest is that the 
height of the wave travelling downstream is 
inversely proportional to the width of the 
river at the point, and not, as has sometimes 
been said, inversely proportional to the 
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square root of the width. The height of such 
a wave will decrease rapidly in accordance 
with the reciprocal exponential, and in the 
case considered would be negligible at the 
sea. 

A matter often of practical importance is 
that the profiles for the unrestricted and 
restricted rivers are asymptotic as_ they 
approach the sea. This enables an unre- 
stricted river to be approximated by a river 
with a barrier at the iandward end. 

There are a number of interesting physical 
deductions which may be made from this 
solution, perhaps the most important of 
which is that an estuary flowing in material 
which can be eroded tends to take up an 
exponential shape with a level bed, as has 
often been observed in the past. The reason 
is that when the maximum velocity exceeds 
that which would move the bed, the width of 
the river is increased until a state is reached 
when the maximum upstream and down- 
stream velocities are approximately constant 
throughout the river, as in the analytical case 
described above. 

An interesting alternative mathematical 
approach to this aspect of the tidal problem 
has recently been published by Abbott® of 
the Hydraulics Research Station, Wallingford. 


COMPUTER APPROACH 


Whilst the analytical research described 
above was in progress, work had also been 
proceeding on the development of a com- 
puter programme based on finite differences. 
It can be shown that the continuity equation 
(4) and dynamic equation (6) can be written 
in the forms 


Ar At 


hh Ax'¢ 


h\—\h | uu 
Ax g° At 


J el < Ue 
g(H T Ay, ) 


(23) 


The suffix av indicates the average over 
the interval. 

Two slight modifications to the above 
equations are required to permit the pro- 
gramme to proceed. In the quadratic 
friction term the term |Wq| . Ug IS very 
closely equivalent to |u| .u, and the dynamic 
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Fig. 4—River levels at Long Reach due to 18ft range simple harmonic semi-diurnal tide at sea, starting 


from deadwater at 23ft level 


throughout river at ¢—0. 


Levels computed for two consecutive tide 


cycles. First cycle in full line, second in dotted line. Where full line only shown, second cycle coincides 
with first 
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PROFILE FOR OPEN RIVER CONDITION. 


———— PROFILE FOR CONDITIONS WITH RIVER 
PERMANENTLY CLOSED BY BARRIER 
AT LONG REACH. 


PROFILE WITH THE BARRIER CLOSED 
IN 40 MINUTES AT +0 ND. 


NOTE:- TIDAL INPUT AT SEA~9 FT. SH. TIDE 
WITH 4 FT. SURGE STARTING AT 
~ 5 HOURS AND RISING TO A MAXIMUM 
IN 4 HOURS, THEREAFTER REMAINING 
CONSTANT IN HEIGHT. 
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Fig. 5—Profiles along river 


equation can then be simplified for the 
computer programme to the form 


At 
g.y(h—h\)+u 
Ax 
u fas Bol 5A ee 
| f. At. lu 
H+ hay 

In the continuity equation an approxima- 
tion to the required later water level is 
necessary to determine the areas at either 
end of the reach being calculated. For this 
purpose one round of calculations is made 
assuming that the earlier level is an approxi- 
mation to the later level and a second round 
is then made using the approximate A 
obtained from the first round. As _ this 
method of approximation converges ex- 
tremely rapidly, no further iteration is 
necessary. 

The organisation of the computations is 
shown in Fig. 2 as a diagonal mesh, in 
which the velocities are calculated at intervals 
half way between those used for the levels 
both in time and distance. Consideration of 


the mesh will show that if two levels adjacent 
in distance and at the same time and the 
velocity at the previous half time interval 
and half way between the two levels are 
known, then the application of the dynamic 
equation will give the velocity at the next 
half time interval. Similarly, if two velocities 
adjacent in distance are known and the 
height at the previous half time interval and 
midway between the velocities is also known 
then the continuity equation allows a cal- 
culation of the height at the next half time 
interval. 

The initial values from which the calcula- 
tions must start can be either dead-water 
with a constant river level and zero velocity 
(usually at low-water) or a previously deter- 
mined set of water levels and velocities con- 
sistent with a tidal range reasonably similar 
to that which is to be investigated. The 
boundary conditions, are, of course, the 
water levels at the sea end of the mesh and 
the velocities at the landward end, usually 
taken to be zero. 
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A point of very considerable practical 
importance in connection with any com- 
puter programme for a second order partial! 
differential equation is the ratio of the time 
interval to the distance interval. In an 
earlier programme on a somewhat different 
organisational basis it was found that con- 
siderable numerical oscillations took place 
in the figures for level and velocity and it 
was not at first appreciated why this should 
be so. However, it was found that much 
work had been done on this subject at Los 
Alamos in connection with neutron transport 
and gaseous diffusion,* and that Hansen‘ 
had also run into this difficulty in consider- 
ing the two-dimensional computer pro- 
gramme for surges in the North Sea. Whilst 
a general solution for the stability of any 
given equation is not completely known it 
seems Clear in this case that, provided 4x/As 
is greater than the celerity of the wave 
(c=V gH) for the highest level in the river, 
the calculations are stable. 

This programme was written with the 
Ferranti “‘ Pegasus’’ computer which had 
ample storage and speed of operation for 
this particular programme. 

Computations were made for an expo- 
nential river with a mean depth and flare 
coefficient corresponding to the average 
values for the Thames, from which a sample 
of the printed-out results is given in Fig. 6. 
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As a matter of interest Fig. 3 based on the 
above results is given to show : 

1. The water levels in the 
river at Long Reach. 

2. The water Jevels at Long Reach with a 
barrier permanently installed there. 

3. The water levels at the barrier follow- 
ing the closure of the barrier about half tide. 
Similar data are available from the computa- 
tion for points at intervals of approximately 
5 miles along the river at time intervals of 
about half an hour. More frequent infor- 
mation could be printed out if it were 
required. 

To show the effects of transients, Fig 4 
shows the water levels at Long Reach start- 
ing from dead water and continuing over 
two cycles. It will be seen that the effects of 
starting from dead water (i.e. the initial 
transients) have disappeared very shortly 
after the first high water. 

Fig. 5 shows the profiles of the water level 
for the three conditions mentioned above 
from which it will be seen that when the 
barrier is closed about half-tide, the water 
level jumps to the permanent barrier tide 
curve, and then follows it very closely, show- 
ing that, in this case also, the transients 
have disappeared very rapidly. At a time 
two hours after high water it will be noticed 
that there is a slight dip in the tide curve 
which is actually the return of the reflected 
wave due to the closing of the barrier, 
reflected back by a slight “* mis-match ”’ at 
the sea, that is, the width of the river at the 
sea is not infinitely great compared with 
that of the river. By a lucky accident an 
error was made in the computer programme 
during its development which had the effect 
of showing the wave effects caused by the 
injection of a quantity of water at a barrier 
in the river at different times during the 
tidal cycle. These results are somewhat 
too complicated to reproduce but they did 
indicate the way in which the amplitude of 
the resulting wave reduces as it approaches 
the sea and the effects of the river currents 
on the return wave from the sea. As a rule 
the amplitude of the return wave even at the 
barrier is small, and in general it does not 
coincide with maximum high water levels. 

The tidal graphs given by this research 
programme were astonishingly close to those 
observed in a model of the Thames, the 
water levels being not more than perhaps 
ft different from those given by the model 
at any time or distance up river, even though 
the shape of the river had been idealised to 
an equivalent exponential shape. 

It is interesting to compare these computer 
results with the analytical solutions given in 
the previous section with regard to the 
closure of barrier. Fig. 5 giving the profiles 
downstream at various times from closure to 
high water shows the changeover between the 
two conditions at the toe of the wave, and 
confirms the theoretical solution with regard 
to absence of transients. It was, however, 
found that while for closure times between 
low water and mid-tide, the relatively simple 
conditions corresponding to the analytical 
results obtain, after mid-tide the velocity in 
the river under quadratic friction and shallow 
water conditions is greater than analysis 
would predict, and closure then results in 
the water level at the barrier overshooting 
the permanently closed condition. For 
closure in the period just before high water 
the maximum water level is then greater 
than it would be if the barrier had been 
permanently installed. 

In the case considered the computer 
and model results both indicate that for 
closures at or before mid-tide, the maximum 
high water level is not greater than it 
would have been if there had been no barrier. 


unrestricted 


The writers wish to acknowledge the valu- 
able assistance given by Mr. John Holland, 
B.Sc. (Eng). in the analytical work described 
in this article. 
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Surface Stresses in Spur and 
Helical Gears 


By W. A. TUPLIN, D.Sc., M.1.Mech.E. 


As the safe loading of gears is usually limited by consideration of surface stresses, 
it is necessary to develop some convenient means of expressing the relation between 


tooth load and surface stresses. 


This has been done many times in the past but 


usually with limitation to some restricted method of designing gear teeth. In 
this article is developed a working formula applicable to all spur and helical gears 
that may be generated by cutters conjugate to the British Standard basic rack. 


ORMUL£Z for the load capacity of 

spur and helical gears have long been 
based on the assumption that the limiting 
factor is the maximum compressive stress, 
as deduced by the Hertz analysis, at the line 
of contact of a pair of teeth. The safe load 
may be limited in practice by the ability of 
the lubricant to keep the nominally con- 
tacting surfaces out of metallic contact, but 
as it is always possible to find a lubricant 
that will withstand the designed maximum 
load, this consideration need not be allowed 
to affect the main issue. 

The possibility that hydrodynamic pres- 
sure in the oil film causes the maximum 
surface stress to be sensibly different from 
the Hertzian stress has been receiving inter- 
mittent consideration for some time past but 
with no result, so far, that is anything like 
so well established as the general validity of 
the Hertz analysis. The purpose of this 
article is to outline the development of a 
formula for load capacity assumed to be 
limited by Hertzian stress, which is deter- 
mined by the loading per unit length of line 
of contact and by the radius of relative 
curvature of the surfaces at the line of con- 
tact. The problem is thus essentially one of 
gear geometry and the aim is to present the 
result in terms of the most readily deter- 
minable dimensions of the gears. 

In any investigation of this sort it is essen- 
tial to take into account all the variations that 
are possible in design when full use is made 
of the adaptability of the involute system. 
In the past it has often been considered 
sufficient to examine only the restricted con- 
Notation 
(Suffix 1 refers to the gear with the smaller number of teeth 
and Suffix 2 to the other gear.) 


C— Designed centre distance. 
d,—Diameter of tip cylinder=(p,/=\t seca V) 
d.»——Diameter of meshing cylinder. 
d.—Diameter of base cylinder. 
d,—Diameter of mean cylinder = d, 
G 2 x torque on gear 
”*~Meshing diameter x face width 
M,—Torque applied to gear No. |. 
Pe—Axial pitch. 

Pa—Normal pitch of basic rack. 
Pae—Normal base pitch= p, COs Yn. 

R—Radius of curvature. 

Re—Gear ratio= t,/t,. 

R-—Radius of relative curvature. 

Load per unit length of contact line 
~~ Radius of relative curvature of surfaces © 
t—Number of teeth. 
V—Blank-diameter factor. 
2—{V, + V_—4)/(t, +1) sec o. 

Z,—-Zone factor for helical gears. 

Z.—Zone factor for spur gears. 

o—Helix angle at reference cylinder (sin o 
o.-——Helix angle at base cylinder. 
ve—Flank angle of basic rack. 

Ye—Transverse pressure angle of the meshing gears. 


2pa/ = 


PuiPe) 


ditions in which the difference between 
blank diameter and reference diameter is 
made equal to some arbitrary multiple of the 
normal pitch. This old-fashioned practice is 
an unnecessary restriction. Here it is 
assumed that the blank diameter may have 
any value within the range, 


dh=(p,/=)Ut sec o+ V) 


where V may have any value that is less than 
4 10/t sec* oc and greater than 1+-20/t sec* o 
and the basic rack has 4,—=20 deg. and 
working depth 2p,,/z. 

This latitude in blank diameter is about as 
wide as possible consistently with avoidance 
of undercutting and sharp cresting of teeth. 

The general principle adopted here is to 
present results for two cases. 

(1) In which each gear has its maximum 
permissible value of V. 

(2) In which each gear has its minimum 
permissible value of V. 


CONTACT STRESS 


The maximum contact stress induced by a 
given normal load occurs where the radius 
of relative curvature of the contacting profiles 
has its minimum value, and this is, in general, 
where the smaller of the radii of the profiles 
at the point of contact has its minimum 
value. This condition is that in which the 
contact line is as close as possible to the base 
circle of the pinion consistently with avoid- 
ing division of the tooth load between two 
pairs of teeth. The most unfavourable con- 
dition is therefore that in which contact is 
just failing to be established near the tip of 
a tooth of the pinion ; the distance from the 
tip of a tooth to the corresponding profile 
of the next tooth, measured along the base 
tangent from the tip, is equal to the base 
pitch and this fact enables the position of the 
contact point of the loaded teeth to be 
established. The radius of relative curvature 
at the point of contact of two convex arcs of 
radii R, and Ry is R,Ro/(R,+R,). 

The quantity 


Load (Ib) per inch length of contact line 
Radius (inch) of relative curvature of 

is denoted by S, (as in British Standard 
practice) and this is a measure of the surface 
stress. The actual maximum compressive 
stress on the band of contact of steel surfaces 
is very nearly (4/S.) ton per square inch and 


surfaces 
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Fig. 1—Contact of straight spur teeth 


the maximum shear stress induced in the 
material is about 0-3 (4/S.) ton per square 


29, 1960 


inch. 

DETERMINATION OF MINIMUM RADIUS 
OF RELATIVE CURVATURE OF TOOTH 
PROFILES 

In Fig. | 
B,B,=0,E,=V/(0,0,7—0,E,’) 
\/(C*—(4d,,4+-4do2)"] (1) 
4,B, /(0O,A;>—O,B,") 
V{Gd)?—-Gd)") (2) 
Now 
doy=(Dn/™)ty COS Yn dy == (Da/™\(t,+ Vj) 


(3) 


doy ( Pn/™)tz COS Vn dos (Pn/=)(te V3) 


(4) 


where 
t;,t, are the numbers of teeth in the gears, 


V,, Vz are the quantities that relate the blank 


diameters to the reference diameters. 
C = designed centre distance. 
4d, , +d,.)— working depth of teeth. 


4(Dn/™M ty + Vi +t2+ V2)—2 pr/=) for 
B.S. teeth. 

H(pn/t) (t+ t2+ Vit V.—4] 

4 pp/=)(t, t tl t z] (5) 


z=(V,+ V.—4)/(t, + t,) sec o (6) 
and o is the helix angle of generation 
which is zero for straight spur teeth. 


So 
B,B.==4( pal™ ty + te [01 +-2)?— cos? 9, ] 
(7) 
4,B,= p,/*)ty/(( + V1/t,)? —cos* ¥,] 
(8) 
Now 
A,P= Base pitch pay =Ppx COS Y,. 


Hence, at P the radius PB, of curvature of 
the lower profile is 

R,= A,B,—A,P V,/t,)” 
cos* yp] (9) 

The radius R, of curvature of the upper 

profile at P is equal to B,P which is B, B,--R,. 
Hence the radius of relative curvature is 
R,— R,R,/(R, + Ry) = RB, B, — Ry)/B,B, 
(10) 


22(COS Yn)/t,} 


For contact of the teeth at the point of 
contact of the meshing circles (the ** mesh 
point ’’) the radii of the profiles are 4d,,,, sin 4% 
and 4Ryd,,, sin Ye. 

where d,,, is the meshing diameter of the 
pinion 

Rg=t2/ty 
= transverse pressure angle. 


The radius of relative curvature is therefore 
(sin d)dinyRy/(1+ Ry) and allowable load per 
unit width has often been estimated to be 
proportional to the quantity dn,R,/(1+ R,). 
The meshing diameter d,,; normally 
approximates very closely to the ‘* mean 
diameter *’ d, at the mid-depth of the pinion 
teeth, i.e. d,;=-d,—2p,/z. As this diameter 
is more readily determinable from drawing 
dimensions than is d,,,, it is used here, and 
the relation between maximum S, and the 
tooth load per unit face width tangential to 
the mean cylinder of the pinion is expressed 
as 
G; 


Z,S.-d,R,/(1~ Ry) 


where Z, is a dimensionless quantity deter- 
mined by the geometry of the gears. 

The load (per unit length of contact line) 
normal to the contacting surfaces and there- 
fore (in spur gears) perpendicular to the axis 
is equal to S.R,. This acts tangentially 


to the base cylinders and its component 
tangential to the mean cylinder (at mid- 
working depth of the teeth) of the pinion is 
S-Rrdo|(do —2pn/7). 




















o25-—— 




















0-20 0:20+— 
7s Zs 
Ors O15 
tt 
BARBS pi da a oe 0-10 
O10 RACK 8 .. = = 2 22 = = os Qt, RACK 8 2g 
. NUMBER OF TEETH IN PINION 
“ 7 ~ aa) ~~ Ss “ 
S = TER 2 2 EE URS Se ee eee GEN Fee 
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Hence 
Z, = RA do/|(dy—2pn/=)KA + Ry)/ Ryd, 


Fig. .2 gives the value of Z, for any com- 
bination of numbers of teeth with maximum 
permissible V values. Fig. 3 applies similarly 
to teeth with minimum V values. Inter- 
polation on the basis of the V-value for the 
pinion enables the value of Z, for any com- 
bination of B.S. spur gears to be derived 
from Figs. 2 and 3. 


(11) 


EFFECT OF V VALUE ON Z, 


Comparison of Figs. 2 and 3 shows that 
for many tooth combinations there is a large 
variation in Z, between minimum and maxi- 
mum values of V. For general purposes of 
preliminary design of spur gears, Z, may be 
taken as 0-15. When details of tooth dimen- 
sions are first considered in any particular 
application of spur gears, the aim should be 
to use high values of V,, particularly for the 
pinion, in order to obtain a high value of 
Z, and therefore a high load capacity in 
relation to major dimensions. For example, 
preliminary design in a particular case might 
suggest 

t,=20, V, 
te=81, V, 


Nm hw 


for gears to work at centre distance 


Cc i p,/z)(t, t te { V, V, 4) 


50°: 5( pn/=). 


Now if ¢, were to be reduced to 79, without 
change of f,, maintenance of the same centre 
distance would require (V,+-V,) to be 
increased by (81—79)=2, i.e. from 4 to 6. 
The maximum permitted value of V, for 
t,=20 is 4—10/20=3-5, and if this be 
adopted then V, might be 6—3-5=2-5 
which is a permitted value for t,=79. For 
the original case, Fig. 3, shows the value of 
Z, to be about 0-133 for V;=2, while Fig. 2 
shows Z, to be about 0-183 for V,=3-5, 
giving a gain of about 40 per cent in load 
capacity. 


ERRORS IN BASE PITCH 


The foregoing is based on the assumption 
that contact between any pair of teeth begins 
where geometrical analysis indicates that it 
will, but it must be remembered that such 
analysis assumes zero error in the spacing of 
the teeth. In practice, however, errors in 
base pitch may be comparable with the 
combined deflection of a pair of teeth by full 
load. If so, they invalidate the basic assump- 
tion and it is possible for the full load to be 
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Fig. 4—Values of Z, for 


taken by a single pair of teeth with contact 
at A, (Fig. 1) instead of P. 
Now 


4,B, = B,B,—A,B, 


4 p,/=)t iQ COS* Y»,) 


R,)v/(U +z) 
RyvV/{(Ui + V2/t2)* —cos? ¥,]} 
(12) 


and this is the radius of curvature of the 
pinion tooth in this most unfavourable point 
of contact. 

The radius of curvature is less than that 
which applies to the condition of perfect tooth 
spacing and the value of Z, is correspondingly 
reduced. Figs. 4 and 5 give, for maximum 
and minimum V values respectively, the value 
of Z, for spur gears of what may be called 
‘** commercial quality ” as distinct from high- 
precision gears. This distinction is approxi- 
mately that between Grade C and the higher 
grades (A and B) in British Standard 436. 
It will be seen by comparing Figs. 3 and 5 
that the change from high precision to 
commercial quality reduces Z, much more 
seriously for minimum values of V than for 
maximum values. This view of the ill-effect 
of errors in base pitch in spur gears is 
perhaps unduly pessimistic, as normal “ run- 
ning-in * tends to invalidate it if the errors 
in the pinion are small and if it is made of 
material much harder than that of the wheel, 
because corrective wear may then occur. 
This is particularly the case if R, is a whole 
number. 


HELICAL TEETH 

The lines of contact between the teeth of 
mating involute helicoidal gears are the lines 
of intersection of the tooth-flanks with a 
common tangent plane to the base cylinders. 
The lines of contact are straight, and inclined 
to the common direction of the axes of the 
gears at the base helix angle o, and are 
spaced at a normal distance pp, which is the 
common normal base pitch of the gears and 
that of the cutter that generated these teeth. 

The lines of contact are limited to that part 
of the tangent plane which is bounded by 
the tip cylinders of both gears and their end 
faces. This zone of contact is thus a rectangle 
of width equal to the face width of the gears 
and length equal to the intercept (A,Az, in 
Fig. 1) of the tip circles on the common 
tangent to the base circles. 


commercial spur gears with maximum V values. 
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Let the normal pitch of the conjugate basic 
rack be p, and let the common axial pitch 
of the gears be p,. Then the helix angle at 
the generating circle is 


o 2nd sin c= p,/p, (13) 


If the face width is an integral multiple of 
the axial pitch of the teeth, the total length 
of all the lines of contact is the same in all 
phases of engagement. It is equal to the 
area of the rectangular plane of contact 
divided by the spacing of the lines, i.e. 
face width (A,A_)/pno. If the face width is 
not an integral multiple of the axial pitch 
but exceeds it, the total length of contact line 
varies with the phase of engagement, but this 
has only a negligible effect on the relation 
between torque and maximum contact stress. 

The designed centre distance for helical 
gears is 

i Kd), db») 
Hp, /=h 
HM pn/=t, 
where z is defined by (6). 
The radius of the base circle of gear | is 


2palt 
t,) seca+V,+ V,—-4] 


t,(1 +z) seca (14) 


For = Mty/7=)PaPnol V (Pa? = Pro”) 
and for gears conjugate with a basic rack of 
flank angle 20 deg. as in B.S. practice, this 
becomes 
sin’ o) 


(15) 


Yor ~ 44y( Pa/=)/+/ (sec* 20 deg. 


From this it can be deduced that 


4,B, Hp, mt y/[(sec o V,/t,)° 


1/(sec* 20 deg. sin*s)]. (16) 


M BB, ¥ pp/=)tyv/{(U1 + z)* sec? 


1/(sec® 20 deg. — sin*s)). (17) 


and hence that 
BB, 


H p,/=)t,1 + Ry/[(U + 2)? sec® « 


1/(sec? 20 deg. — sin*® c)]. (18) 
OF RELATIVE CURVATURE ALONG 
LINE OF CONTACT 


VARIATION 


As mating teeth make contact at any 
instant along a straight line, the contact con- 
ditions at any point on that line are sub- 
stantially those applying to straight-line 
contact of cylinders. The line makes an 
angle 90 deg.--s, with any plane perpendicu- 
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for commercial spur gears with minimum V values 


lar to the axis of the gear and consequently 
the radius of curvature at any point on the 
section of a tooth-flank by such a plane is 
equal to the radius of curvature of the flank 
(i.e. that of the section of the flank by a 
plane perpendicular to the straight line 
generator at the point) divided by sec «. 
Hence, for example, the radius of curvature 
of the flank of the lower tooth in Fig. | at 
the point P is B, P sec o, because B, P is the 
radius of curvature of the section of the tooth 
by a transverse plane (that of the paper). 

The radius of relative curvature varies from 
point to point along any line of contact, and 
its minimum value occurs at the inner limit 
of working depth of the pinion. The distri- 
bution of load along the line of contact of 
accurately meshing teeth is sensibly uniform! 
and safety requires that the total load on a 
line of contact be limited by the surface stress 
that it produces where the radius of relative 
curvature has its minimum value. This, 
however, is probably unduly pessimistic, as 
any over-strain at the critical point is likely 
to ease the surface pressure there, causing a 
redistribution of load along the contact line. 

It has been observed that pitting of teeth 
usually starts (if it starts at all) at points 
near the middle of the working depth of the 
teeth. This suggests that it may be reason- 
able to take conditions at the mid-point of 
A, Ay» aS approximating to the critical ones ; 
this is the basis of the following analysis, 
but it is easy to develop an analysis on the 
basis of any other assumption as to the 
position of the contact point. 

The distance between B, and the mid-point 
of A,Ao Is 


A,B, $4,A, A,B, li A,B, BB.) 


A.B 
}(B,B, + A,B,— A,B,). 


lhe distance between B, and the mid-point 
is, similarly, 
4B, B,+ A,B, 
‘These distances are the radii of curvature 
of profiles touching at the mid-point of 
4,A, and so the radius of relative curvature 
of helical tooth flanks in contact at this 
point is 
R,- [B,B.* 


A,B). 


(A,B, — A,B,)*\(sec o,)/4B,B, 
(19) 


A torque M, applied to a gear corresponds 
to a tooth load 2 M,/d.,, in a plane tangential 
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to the base cylinder and perpendicular to the 
axis. It is one component of the load 
2 Md,, cos s, acting at right angles to the 
lines of contact whose total length is 
(Face width) (A,Az) Pno- 
Hence, the associated surface stress is 
S, -[(2M,/d,, coss,)/(Face width)(A , 4 ,)R/J Pro. 
Hence, 
M,~ 4SAd,, COS 59) A ,A,)(Face width)R,/p,,, 
and so the load tangential to the mean 
cylinder of the pinion per unit face width is : 
G; 2M,/Fd,--SAd,,/d) Cos (AA 2)R,-/pni 
(20) 
As in the case of spur gears, this may be 
written in the form 
Gi =ZiSdyRgl(1 > Ry) . 
where Z, is a dimensionless quantity deter- 
mined by the geometry of the gears. 
Examination of a wide variety of combina- 
tions of numbers of teeth, helix angles and 
V-values shows remarkably little variation in 
Z, and a safe approximation is to write 


G, 0: 24S,d,R,/(1+ Ro) 


(21) 


(22) 


for helical gears generated by B.S. cutters 
and having face width greater than the axial 
pitch of the teeth and any helix angle up to 
45 deg. 

For helical gears in which the face width 
is less than the axial pitch, it is reasonable to 
substitute for 0-24 the quantity 

Z, +-(Face width/Axial pitch(0-24— Z,) 
(23) 

where Z, is the value derived from Figs. 2 
and 3 for spur gears with the same numbers 
of teeth and V values as the helical gears 
concerned. 


COMPARISON BETWEEN STRAIGHT AND 
HELICAL TEETH 


The value Z,--0-24 is higher than the 
value of Z, for any B.S. gears, but it must be 
remembered that the former is calculated on 
the assumption that the tooth load is divided 
between all the nominal lines of contact 
between the teeth that intersect the nominal 
contact plane at any instant. This implies 
high precision in normal base pitch of the 
teeth. In generated teeth, errors in this 
dimension are largely due to errors in the 
generating cutter and to deflection of its 
teeth and those of the gear teeth by the cutting 
forces because on any two teeth the points 
that will lie simultaneously in any contact 
plane are points that the generating cutter 


touches simultaneously ; errors in the 
machine itself have little effect on this 
dimension. In teeth generated by high-grade 


cutters with sharp edges and a light finishing 
cut, errors in normal base pitch are normally 
of the order of 2/10000in, but to set against 
this small quantity is the fact that steel gear 
teeth are stiff and that the normal force 
required to make a pair of teeth deflect by 
2/10000in is of the order of 300 Ib per inch 
width. Hence, the factor Z,—0-24 is 
applicable with safety only to helical gears 
of the highest grade of accuracy. 


HeLicaL GEARS OF “* COMMERCIAL QUALITY ” 


In this section consideration is given to 
the load capacity of helical gears in which the 
tooth spacing errors may be too great to 
justify the assumption that the load is spread 
over all the nominal lines of contact. Such 
gears are here described, for want of any 
more convenient method, as having ** com- 
mercial quality,’ that term being interpreted 


in the same way as for spur gears. It is 
assumed that all the load must be carried 
(in certain phases of engagement at least) by 
a single pair of teeth making contact along a 
straight line in a common tangent plane to 
the base cylinders, and inclined at angle o, 
to the direction of the axes of the gears. 

If the ends of this line be in the end planes 
of the gears, its length is F sec o, where F is 
the face width of the gears. If the face width 
is great enough, however, the ends of the 
line lie on the lines of intersection of the 
tangent plane and the tip cylinders of the 
gears. In that case the length of the contact 
line is (A,A,) cosec o« where A,A, is the 
line so designated in Fig. 1. 

In the following, the mean effective radius 
of relative curvature of contacting tooth- 
flanks is taken to be that at the point of 
intersection of the line of contact of the teeth 
with the line (indicated in Fig. | by M) of 
contact of the meshing cylinders. The radius 
of curvature of the section of a tooth flank 
by a plane perpendicular to the axis of 
the gear, at the meshing circle is 4d, sin 
and the radius of relative curvature is 
this multiplied by R,/(1--R,). As a plane 
normal to the tooth flank is inclined 
at angle o to a transverse plane, the 
radius of relative curvature of the normal 
section of the flanks at the meshing circle 
is $d, sin {sec o,)R,/(1+-R,) and the normal 
load per unit length of contact line is this 
expression multiplied by S.. Further multi- 
plication by cos s, gives the component of 
the load in a direction perpendicular to the 
axis and still further multiplication by cos ¥, 
gives the equivalent load tangential to the 
meshing circle which, for this purpose, is 
taken to be the same as the mean circle. 

If the length of contact line is limited by 
the end faces of the gears, it is equal to 
F secs, and so the tangential load per unit 
of face width is : 


Gi= 4S.d,,[ R,/(1 + R,)] sin Yecos }; sec 5 


4Sd,,[ R,/(1 + R,)] sin Y, cosy, sec? « very 
nearly 
ZySed Ry + Ry). 
For 
o=-0 and y,, = 20 deg. Z,—0°15 
a= 30 deg. and ),,=20deg. 2Z,—0-20 
ao 45 deg. and },=20deg. Z,=0-27. 


The first of these agrees with the mean value 
already established for high-precision spur 
gears. The second, for a commonly used 
value of « is lower by 16 per cent than the 
0:24 already adopted as a safe value of Z, 
for high-precision helical gears. The third 
value of Z,, applying to a helix angle of 
45 deg. (which is about the largest helix angle 
normally employed for helical gears), is 
greater than the general value of 0-24. To 
avoid an anomaly here, the value of 0-24 is 
adopted for «=45 deg. With this, and an 
arbitrary smoothing-off between s=o and 
o=10 deg., the results may be summarised 
as in Table I. 


TABLE I—Values of Z;, for B.S. Generated Spur 
and Helical Gears 


High Commercial 
5 precision quality* 
0-15 (but see 0-10 (but see 
2 0 Figs. | and 2) Figs. 3 and 4) 
5 deg 0-24 0-12 
10 deg 0:24 0-15 
1S deg 0:24 0-16 
Ze 20 deg 0-24 0-17 
25 deg 0-24 0-18 
30 deg. 0:24 0-20 
35 deg 0:24 0-22 
40 deg 0:24 0-23 
45 deg. . 0-24 0-24 


* For all helical gears the face width is assumed to be not less 
than the axial pitch of the teeth ; for “ Commercial Quality ’’ 
the effective face width is not greater than | -4p, cot o. 
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The figures for “* Commercial Quality ”’ 
apply only if F sec o, is less than A,A, cosec «,, 
and this corresponds approximately to the 
condition that F is less than about 1 -4:, cot o. 

The values of Z, for spur gears (i.e. Z, 
for s=-0) apply to values of V, and V, in 
the vicinity of 2. Where the values of V, 
and V, are known, the value of Z, should 
be determined by interpolation of the two 
relevant readings of Figs. 2 to 5. 


COMPARISON WITH LOAD-CAPACITY 
FORMUL# IN B.S. 436 
The B.S. load capacity formula for helical 
gears may be expressed (very nearly) as 


Gi 0° 33S.d,"" R/U R,) (24) 


Comparison with (2i) shows that the value 
of this expression rises less rapidly with 
increase in d, than is the case with the expres- 
sion derived from the Hertz reijation. The 
reason for this is not absolutely established, 
the origin of (24) being empirical, brt it is 
probably associated with the general ten- 
dency for large gears to have greater dynamic 
loads due to tooth pitch errors than have 
small gears of the same general standard of 
accuracy. There is much experience with 
gears designed in general accordance with 
(24) and this tends to confirm the appro- 
priateness of the basic allowable surface 
stress factors and speed factors specified in 
B.S. publications. The stress factors con- 
stitute a source of information from which to 
derive corresponding factors for use in (21). 

The average value of d,, for the numerous 
pairs of gears from whose performances the 
B.S. allowable stress factors have been 
derived, is probably about 10in correspond- 
ing to a radius of curvature of about 1 - Sin 
for points on pinion teeth at or near the 
meshing cylinder. Most of the gears of this 
size do not run at very high speeds and so 
the dynamic loading on them is likely to be 
low. 

Some of the B.S.1. information on allow- 
able stress was derived from tests on discs in 
sliding contact with a radius of relative cur- 
vature of about | -33in, which does not differ 
greatly from the 1-Sin mentioned above. 
Accepting the B.S. basic allowable stress 
figures as reasonably well founded, corre- 
sponding figures for use in (21) may be 
derived from them by examining a case in 
which d,=10 and the running speeds of the 
gears are low so that dynamic loads are 
negligible. 

From (21) and (24) we have, writing 
S.=S,., for the former 


ZS, 10=0: 338.10" 
whence 
S., = (0° 33/10°*Z,)S, 
(1/4-8 Z))S.. 


Now for d,=10 and o=30 deg. (a com- 
monly used value), Table I gives Z,—0-2 
for commercial accuracy, which is known to 
be adequate for such a gear at low speed. 

Using this 

S.,= 1-048, 

The coefficient of S. is so near to unity 
that it may be replaced by unity, and this 
means that the basic allowable S. values in 
B.S. 436 may be used in the equations 
derived here to give the value of tooth loading 
allowable at speeds low enough to make the 
dynamic effects of errors negligible and for 
periods short enough to make fatigue effect 
negligible. 

It must be noted, however, that for a given 
pair of gears the value of G; allowable by 
B.S. formule falls as the speed rises by 
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virtue of the “ speed factor ” associated with 
the rotational speed of the gear concerned. 
A more rational (though slightly less con- 
venient) course here is to estimate what 
repeated tooth load the gears can take in 
continuous running for the desired length of 
life and to subtract from that the estimated 


maximum load due to the dynamic effect of 


errors and inertia at the normal running 
speed. The remainder is the tooth load 
corresponding to the greatest torque that 
may be prudently applied to the pinion for 
the desired length of life. 


SUMMARY 


This article establishes, on the basis of 


broad approximation : 

(1) A relation between tooth loading and 
the stress criterion S. for any pair of spur 
or helical gears. 

(2) The fact that for any material the same 
basic allowable surface stress S.. may be 
used in both the B.S. 436 formula for allow- 
able load and the one proposed here. 

To develop practical formula for load 
capacity, it is necessary also to be able to 
estimate ; 

(3) Dynamic tooth load set up by speed 
and the errors in the gears and to discover, 

(4) A relation between the ratio S./Sw 
(i.e. S, on the teeth/basic allowable S, for 
the material) and the number of times for 
which the stress S. may be applied to each 
tooth-flank before failure becomes likely. 

(It may be useful to emphasise here that 
S. represents a stress determined by tooth 
loading and geometry, while S.,. represents a 
stress associated with the endurance of the 
material of a gear. They are stresses that 


are compared when estimating probable life, 
and their symbols are similar, but they are 


essentially different in origin.) 

Among the facts ignored so far in this 
analysis are : 

(5) The one that owing to inevitable 
roughness of the surfaces of gear teeth, the 
local maximum S, is much greater than that 
corresponding to the nominal tooth loading 
and the nominal radii of curvature of the 
surfaces, and 

(6) The one that the viscosity of the oil 
between gear teeth and their relative velocity 
at the nominal contact line may combine to 
cause the local maximum surface stress to be 
different from that indicated by the Hertz 
analysis. 

These influences are, however, tacitly 
taken into account in the B.S. figures for 
basic allowable S. values for various gear 
materials, as these figures are based on 
extensive service experience Over many years. 
In view of this it is reasonable to suggest that 
(5) and (6) may indeed be ignored provided 
that : 

(7) Surface roughness is not appreciably 
greater than good commercial manufacturing 
methods have provided in gears in the last 
twenty years or so, and that 

(8) The gears are lubricated with good 
quality oil viscous enough to prohibit metal- 
to-metal contact of the gear teeth under the 
known conditions of load and of movement 
of the contact line over the surfaces. Here, 
again, service experience is of great value, 
because it gives practical guidance in selection 
of oil. 

It must be mentioned here that while 
modern additions to lubricating oil can give 
them adequate anti-scuffing properties at 
high speeds with lower viscosity than might 
formerly have been required, it has not 
been proved that there is any substitute 
for high viscosity of the lubricant for 
gears that normally operate at low speeds. 


BENDING STRESSES 

This article deals solely with the limitation 
imposed on tooth loading by the value of the 
maximum surface stress. 

There is also a limitation imposed by 
tensile stress due to the tooth-bending effect 
of the tooth load and this must, in principle, 
be taken into account, even though it is 
easily possible, in most cases, to design the 
gears so that the bending stress limitation is 
much higher than that imposed by surface 
stress. Comprehensive information on bend- 
ing stress factors for spur gears with 
the full ranges of values of V, and V4, is 
contained in reference 2. 


GENERAL COMMENT 
The object in this article is to establish a 
working formula for the relation between 
tooth load and surface stress. By “* working 
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formula”’ is meant one that takes some 
account of the essential factors, but is not so 
complicated as to deter the average designer 
from using it. Formule of much greater 
complexity can easily be developed with the 
excuse of offering apparently higher pre- 
cision. In practice, inevitable uncertainties 
in properties of gear materials, errors in 
manufacture and in mounting and in pro- 
perties of lubricating oils make it meaningless 
to pursue fine points of geometry in develop- 
ing a working formula. Any figure that may 
be used to define the load capacity of a pair 
of gears in specified conditions has a range 
of uncertainty of at least 10 per cent in each 
direction. 
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Some Applications of “Deuce” to 
Diesel Engine Design 


By T. 


J. WILLIAMS, B.Sc.* 


The article discusses the normal procedure of the design of diesel engines and 
illustrates the way in which the design calculations are interdependent. It reaches 
the conclusion that from economic and technical consideration the amount of 
calculations carried out for future designs will have to be greatly increased. A 
description is given of the way in which the Diesel Engine Division of The English 
Electric Company, Ltd., has made use of ** Deuce” for design calculations. It 
is illustrated by brief descriptions of some of the two types of programmes of which 


use has been made. 


It is pointed out that whilst these programmes are mainly 


designed to be used independently it would be possible to arrange to carry out some 
of the interdependent calculations simultaneously. 


ENGINE DESIGN PROBLEMS 


P to the present, methods of diesel 

engine design have had a _ pattern 
common to many branches of mechanical 
engineering. The designer collects as much 
information as he can about existing engines 
and uses his own experience to produce a 
set of drawings which appear most likely to 
meet the specification. He will then calculate 
the loads on the components and the engine 
performance. The drawings must then be 
adjusted until, as far as can be seen at this 
stage, conditions are satisfactory. A large 
number of questions will remain to be 
resolved during experimental trials of the 
engine. Because of the complexity of the 


problem the technique of design is one of 


trial ; generally the drawings must be made 
before the calculations can be carried out. 


This method may be contrasted with that of 


the design of smaller and more simple 
mechanisms, which can be carried out by 
finding a simultaneous solution to a group 
of equations and criteria giving the drawing 
dimensions. 

Although it is very unlikely that this latter 
system can ever be applied to diesel engines, 
most of the design calculations are inter- 
dependent, and should be carried out simul- 
taneously. The diagram shows how some 
of the more important calculations are 
linked : for instance, it is necessary to know 
the charge pressure, among other things, 
before the theoretical indicator diagram can 
be calculated. The charge pressure is, how- 
ever, dependent on the exhaust conditions, 
which are obtained from the theoretical 
indicator diagram via other calculations. 

Use of the complete scheme of the diagram 

* Formerly of the Diesel Engine Division of the English Electric 
Company, Ltd 


would require so much information about 
the geometry of the engine that an almost 
complete set of drawings would be required. 
This kind of calculation could, however, be 
of value during the project stages of design. 
The method of use would be to calculate the 
effect of changing variables of an existing 
engine. For instance, one might find the 
effect of increased maximum cylinder pressure 
on the piston temperatures of an existing 
engine and extrapolate this information to 
the projected engine. This technique is 
similar to that of the development shop, and, 
indeed, the diagram could be regarded as 
a scheme for an engine analogue. Although 
the calculations are shown as simultaneous 
they can often be used independently, not 
only for the kind of project work outlined 
above, but also to provide the designer with a 
reasonably accurate check on the dimensions 
of a component. For this purpose, however, 
the calculation must be carried out rapidly, 
so as not to hold up the design of other 
components. 

Diesel engines have been in existence for 
over fifty years, and during that period most 
of the easier and more obvious improvements 
have been made. At the same time, com- 
petition from other types of prime mover 
has maintained the necessity for continued 
improvement. The increased application 
of project and design calculations as outlined 
above represents one way in which design 
methods may be improved ; it could also 
help to keep development costs to an eco- 
nomic level, where problems are now being 
solved in the development shop which could 
be solved more cheaply by calculation. 

In view of these considerations the Diesel 
Engine Division of the English Electric 
Company decided to see what the “‘ Deuce” 
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digital computer could do in lightening the 
burden of calculations on its design depart- 
ment. The Diesel Engine Division is par- 
ticularly fortunate in having access to a 
‘** Deuce” and staff of programmers at the 
English Electric Company’s Mechanical 
Engineering Laboratories (M.E.L.), so that 
no weighty deliberations about the cost of 
buying or hiring a computer were necessary 
before taking this step. 


CRANKSHAFT TORSIONAL VIBRATION 
PROGRAMME 

The division’s outstanding routine calcula- 
tion was that of torsional vibration critical 
frequencies, amplitudes and stresses. Solution 
of this problem previously took anything 
from one day to a week, depending on the 
detail required. This seemed to be an obvious 
choice for the first programme, and accord- 
ingly the mathematics department at the 
Mechanical Engineering Laboratories were 
asked to programme this. The completed 
programme will calculate the natural fre- 
quencies, amplitudes and stresses for an 
eight-mass system (it can deal with up to 
thirty-two masses) in roughly four minutes 
per frequency. The programme was first 
used by the division in May, 1957, and has 
been in regular use ever since. 

From this point the division has made 
steady progress in programming its problems. 
Even after the success of this first programme 
there has been from time to time some doubt 
as to whether the cost of a programme was 
justified. It has not always been possible to 
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Some calculations associated with diesel engine design 


appreciate beforehand the potentialities of 
carrying out a particular calculation very 
rapidly, but in every case where a programme 
has been written the doubts have been 
replaced by regrets that more money was 
not spent on a larger programme. 

Some other “ Deuce” programmes are 
described below. 


INDICATOR DIAGRAM PROGRAMME 


Since many problems start from the engine 
gas pressure diagram it was decided that 
the theoretical indicator diagram should be 
programmed. The initial programme was 
completed by M.E.L. in about two months 
but has been under more or less continuous 
modification during the past year to make it 
faster, more versatile and more powerful. 
It is required to calculate the gas pressure 
in the engine cylinder at intervals of crank 
angle during the period when all valves are 
shut. The two equations governing this 
are the first law of thermodynamics (i.e. 
heat transferred=work done ~change of 
internal energy), and the equation of state 
PV=mRT. An equation was constructed 
expressing these two facts and so arranged 
that the heat transferred and the swept 
volume were to be supplied as functions of 
crank angle. A step-by-step method is used, 
the gas composition being calculated at each 
step and the specific heat found by inter- 
polating in tables with respect to gas com- 
position and temperature. 

To use the programme it is necessary to 














supply tables of swept volume versus crank 
angle, heat lost from the cylinder and heat 
supplied by combustion versus crank angle. 
The initial cylinder conditions and clearance 
volume must also be supplied. The output 
can be in one of two forms: either a table of 
pressure, temperature and work done at any 
desired intervals of crank angle, or a table 
giving crank angle, pressure and tempera- 
tures at maximum pressure, crank angle, 
temperature and pressure at maximum tem- 
perature, mean effective pressure and fuel 
consumption. If the crank angle at “* exhaust 
valve opens” does not coincide with the 
crank angle at “inlet valve closes” there 
may be a slight error in calculation of the 
work done, since the programme assumes 
that the pressure drops to inlet pressure 
instantaneously when the exhaust valve 
opens. An automatic correction which is a 
good first approximation may be applied, 
however, if desired. This programme has 
proved to be exceptionally useful in investi- 
gation into the effect of combustion rates 
and combustion timing. 

The facility for reading in combustion heat 
release and heat loss as a function of crank 
angle makes it possible to produce far more 
realistic diagrams than those obtained by 
assuming a constant volume-constant pres- 
sure combustion. Further, the concept of 
“expansion index” is not used, and there 
is thus no need to make arbitrary assumptions 
or guesses as to its value. The programme 
has been recently modified so that it will 
interpolate automatically between two sets 
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of results to give results at a predetermined 
peak pressure—this is useful in investigating 
the performance of various engine configura- 
tions when peak pressure is taken as a 
limiting factor. 

The accuracy of the diagram calculation 
depends on the step size chosen: a step 
size of about | deg. during the combustion 
period and 5 deg. elsewhere gives an accuracy 
of about 2 per cent, and takes about three 
minutes of computer time. The time for a com- 


parable hand computation is one and a half 


days. Since a considerable part of time is 
involved in reading in the programme a 
saving can be made by carrying out a 
number of consecutive calculations, when 
the programme is read only once. 


THe GaAs EXCHANGE PROGRAMME 


[he most tedious calculation met so far 
has been the step-by-step solution of the 
equations relating the valve timing and 
engine cylinder conditions to the gas and 
air flows during the scavenging and charging 
process. These equations have been des- 
cribed elsewhere.* An average time to 
calculate the best arrangement of engine 
ports by hand computation is about three 
months. The job can be done on “ Deuce ” 
by ten to twenty calculations, lasting half 
an hour to an hour each. The procedure 
is to solve the relevant equations for assumed 
valve timings, cam shapes and cylinder 
release conditions. These assumptions must 
be adjusted until they are compatible with 
each other and the desired trapping pressure 
and air flows are obtained. Logically, the 
calculation should follow the loop shown 
in the diagram : Indicator diagram, gas ex- 
change process, turbo charger, intercooler, 
charge air heating. This may be possible one 
day, but at present the procedure is to assume 
that the charge and exhaust pressures are 
constant and independent of the gas exchange 
process. The gas exchange equations have 
been programmed to take into 
fluctuating manifold pressures. 


** DEUCE” ** INTERPRETIVE ”’ 
PROGRAMMES 
Experience of these three programmes led 
to the opinion that the cost of programming 
and the time spent by engineers in collabor- 
ating with the programmers would not be 
justified for small calculations and * one- 
off jobs.” In fact the division seriously 
considered acquiring a small computer to 





A Method of Valve Timing 


* Williams, T., Pullman, W. A., 
Journal of the Royal 


Design for Two-Stroke-Cycle Engines,”’ 
4eronautical Society, July, 1957 


account, 


be used directly by the engineering staff for 
the type of work which is normally done by 
slide rule. Fortunately, however, before any 
decision was made “‘ Deuce” “* interpretive ” 
programming was introduced. This simplified 
system can be grasped in a few hours and the 
type of calculation for which it is intended can 
be programmed in one or two days. These 
advantages have to be paid for in increased 
computer time, but the ratio of hand com- 
putation time to computer time is still large. 
These interpretive methods have made it 


possible to programme a large number of 


calculations of a relatively simple nature, 
the effect has been greatly to increase the 
amount of calculation carried out in the 
early design stages, without requiring an 
increase in design staff. The same effect 
could not have been obtained by increasing 
the staff of computers and desk machines, 
because of the slow speed of this method 
of computation. 

A brief summary of some interpretive 
programmes follows. Some of these were 
constructed by the Diesel Engine Division 
itself and some by the Mechanical Engi- 
neering Laboratories mathematics depart- 
ment. 

Swept Volume.—This programme will cal- 
culate cylinder volume for a normal engine 
geometry at intervals of crank angle of 4 deg. 
The time taken is twelve minutes. 

Piston Acceleration.—Calculates _ piston 
acceleration for standard engine geometry 
at intervals of 2 deg. crank angle. The 
time taken is four minutes. 

Bearing Loads for Single-Cylinder Engines. 
—-A table of pressures (obtained from the 
indicator diagram programme) together with 
the engine geometry parameters and masses 
are used in this programme to calculate 
engine torque, side thrust -on the cylinder, 
little end, big end and main bearing forces at 
12 deg. intervals of crank angle. The time 
required varies, because it is possible to 
suppress any parts of the calculation which 
are not required for a specific application, 
but it is of the order of half an hour for a 
complete run. 

Vee Engine Bearing Loads.—This is similar 
to the above, but carries out the calculations 
for a two-cylinder Vee engine. It also is 
arranged for maximum versatility by optional 
suppression of various parts of the calcula- 
tion. A Fourier analysis of the torque out- 
put from both these programmes can be 
obtained by means of another “ Deuce ™ 
programme ; this can be used for preparing 
data for the torsional vibration programme. 

Articulated Connecting-Rod Geometry. 
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This programme was constructed to help in 
an investigation into the properties of 
articulated connecting-rods. It calculates 
piston displacements, accelerations and the 
angular velocities of the rods about the pins. 

Articulated Connecting-Rod Loads.—This 
programme is used in conjunction with the 
above. It calculates (taking into account 
inertias) the loads on all the bearings, and 
the forces in the rods and big-end bolts. 

Nominal Multi-Cylinder Main Bearing 
Loads.—The nominal main bearing load is 
taken as half the sum of the load vectors due 
to the cylinders on each side of the bearing. 
A table of single-cylinder main-bearing load 
obtained from one of the previous pro- 
grammes together with the cylinder phasing 
corresponding to the firing order is the 
input for this programme. 

Cyclic Speed and Displacement Fluctua- 
tions of a Multi-Cylinder Engine.—The torque 
crank angle table of a single-cylinder engine 
is summed to give a multi-cylinder engine 
torque curve. Successive integration of 
this leads to factors giving the cyclic speed 
and displacement fluctuations. 


OTHER PROGRAMMES 

This does not exhaust the list of inter- 
pretive programmes, in fact the engineering 
research department of the division is at 
work continuously on new programmes, 
some of which may be the subject of a 
separate report. In particular, work has 
been carried out on calculation of heat 
transfer from the cylinder. This programme 
can be used to form a loop in the indicator 
diagram calculation as_ illustrated. In 
general, the division’s experience of 
“Deuce” is that whilst there has been no 
net saving of engineers’ time there has been 
a great increase in the amount of calculation 
carried out. It has also been possible to 
put to use fundamental principles and results 
of research whose application would have 
otherwise been impracticable. The poten- 
tialities of ** Deuce ” in diesel engine design 
have not yet been fully realised, as can be 
seen from the illustration where the asterisks 
indicate calculations whose programmes have 
been completed. 
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John Rennie, The Albion Flour 


Mill and 


By A. K. 


HE foot passenger who crosses to the 

Surrey side of Blackfriars Bridge will 
notice, on the left hand, the bridge and 
viaduct which, since 1864, has carried the 
line of the former London, Chatham and 
Dover Railway. Immediately south of the 
bridge and between the railway and Black- 
friars Road there is a range of railway 
buildings and at a short distance from the 
river an opening on the east side of the 
pavement gives access to a flight of steps 
leading down to an underground footway. 
This runs below the buildings and the 
railway to another flight of steps leading up to 
what was formerly known as Holland Street, 
now renamed Hopton Street. Adjacent to 
the subterranean passage is an arched open- 
ing which, though traversing the width of 
the railway viaduct, is not used for traffic. 
This tunnel marks the site of Holland 
Street, which, prior to the coming of the 
railway, ran east from Great Surrey Street 
(now Blackfriars Road) and terminated in 
the present Sumner Street. Horwood’s map 
(1799) shows the southern end of Blackfriars 
Bridge as debouching on to a small square 
named Albion Place. This joined a short 
length of street called Albion Street, the 
thoroughfare continuing thence as Great 
Surrey Street. The famous Albion Flour 
Mill stood immediately adjacent to the east 
side of Albion Place, from which, indeed, the 
Mill may likely have taken its name. The 
frontage was on the river bank and con- 
temporary drawings show the building to 
have had quite an imposing appearance. 
The old Blackfriars Bridge (called for a short 
time William Pitt Bridge) was built from 
the designs of Robert Mylne and opened 
for vehicular traffic in November, 1769, 
though foot passengers had used it since 1766. 
The existing bridge (designed by Joseph 
Cubitt and widened during 1907-09) was 
opened in November, 1869, and it is to be 
noted that whereas the gradient on the old 
bridge was originally 1 in 16 (later reduced 
to 1 in 24), the steepest gradient on the 
present bridge is 1 in 40. The adjacent 
railway bridge dates from about the same 
time as the present road bridge, consent for 
its construction having been obtained by 
the London, Chatham and Dover Railway 
Company during 1862. When receiving 
sanction for the construction of the bridge 
the railway company undertook to provide, 
for the use of the public, the underground 
passage already referred to. 

That the ground adjoining the south end 
of Blackfriars Bridge can be regarded as a 
technological shrine is due not solely to the 
former existence there of an epoch-making 
though short-lived mill. It is due also to the 
singular eminence of certain men whose 
genius and labours are here remembered 
though not as yet recorded by any memorial 
on the site. Conspicuous among them was 
John Rennie, who designed the mill work, 
dealt with its construction and installation 
and brought the equipment into successful 
operation. No reference to Rennie could 
omit mention of his training for the profes- 
sion which he was to adorn, the particulars 
of this training being specially significant for 
us at a time when, as to-day, the question of 
technical education has become a matter 
not only of unceasing discussion but of vast 
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national expenditure. As a boy at Phan- 
tassie, East Lothian (where he was born 
nearly two centuries ago, actually on June 7, 
1761), Rennie showed an interest in things 
mechanical which—as pointed out by 
Professor Rankine—was “ strengthened and 
cultivated by his frequent visits, when a 
schoolboy, to the workshop of that skilful 
millwright, Andrew Meikle.”’ After spending 
some time at the parish school, he entered 
the high school of Dunbar where, under 
Gibson—a teacher of great ability—-Rennie 
studied mathematics and natural philosophy 
“with such success as to be able to act as 
Gibson’s substitute for six months, about 
the year 1778." He had previously spent 
two years as an apprentice millwright in 
Meikle’s workshop, so that by the time he 
entered the University of Edinburgh Rennie 
was exceptionally well qualified to profit 
from the lectures of John Robison (professor 
of natural philosophy) and Joseph Black 
(professor of chemistry). It is particularly 
interesting to note that during his three years 
at the University all Rennie’s vacations were 
spent in Meikle’s workshop at Knowsmill, 
near Phantassie. Meikle—the son of the 
James Meikle who set up the first winnowing 
machine seen in Scotland—was at the time 
developing his threshing machine which, 
later on, was to prove of immense value to 
agricultural industry though bringing little 
pecuniary benefit to its inventor. The 
importance of Meikle’s contributions to the 
training of John Rennie can hardly be 
estimated and Rankine has justly pointed 
out that “ one of Meikle’s claims to distinc- 
tion is that of having been the first master 
of the great engineer, John Rennie.” We 
see something of the influence of Meikle 
in the development of Rennie’s dredging 
machine, diving bell and other of his inven- 
tions, nor can it be doubted that to his 
training in a millwright’s shop and his work 
as a practising millwright Rennie owed 
much of his valuable knowledge of men. 

It was during 1783, shortly after the com- 
pletion of his three years at Edinburgh 
University, that Rennie, introduced by 
Professor Robison, first met James Watt, 
who, after seeking and obtaining a personal 
recommendation from Robison, engaged the 
services of Rennie in connection with the 
design, manufacture and installation of the 
millwright work at the Albion Flour Mill. 
The terms of his reference did not extend to 
the Boulton and Watt steam engines, though 
Rennie must have been well acquainted with 
their details, having spent some time in 
Birmingham during the autumn of 1784, 
examining the work then in hand at Soho. 
Late in November, 1784, he left Birmingham 
for London, where he was to remain domi- 
ciled for the remainder of his life. While the 
history of the Boulton and Watt engines for 
Albion Mill is too well known to need 
recapitulation here, it may be mentioned 
that as late as November, 1782, Watt, 
writing to Boulton, had remarked how 
‘* There is now no doubt but that fire engines 
will drive mills, but I entertain some doubts 
whether anything is to be got by them.” 
Certainly the history of the Albion Mill 
engines was, at the outset, a chequered one. 
That there could be no reflection on Rennie 
is clear from the fact of the engines having 
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been specifically excluded from his super- 
vision ; indeed, the trouble with the first 
of the engines—which were of 50 h.p. 
nominal, operating at a steam pressure of 
5 lb per square inch gauge—seems to have 
been due to sheer lack of knowledge on the 
part of the fitter who dealt with the erection 
and first adjustments. Reports suggest that 
there was excessive noise and we find Watt 
(writing to Boulton in March, 1786) regret- 
ting that ““so many things are amiss at 
Albion Mill, and that you have lost your good 
opinion of double (double-acting) engines, 
while my opinion of them is mended. The 
smoothness of their going depends on the 
steam regulators being opened a little before 
the vacuum regulators, and not opened too 
suddenly, as indeed the others ought not to 
be, otherwise the shock comes so violently in 
the opposite direction that no pins or brasses 
will stand it. Malcolm has no notion how 
to make gear work quietly, nor do I think 
he properly understands it.” In the end, 
Murdock was summoned from Cornwall and 
under his direction satisfactory operation 
was established. The engines were not the 
first erected in London to have Watt’s 
parallel motion. The first engine started up 
in London with this gear installed was the 
one erected at Whitbread’s brewery in 
Chiswell Street, an installation wherein the 
millwright work involved in the change-over 
from horse-wheel drive to steam engine 
drive was also supervised by John Rennie 
(see THE ENGINEER, February 28, 1958, 
page 312). Watt is on record as having 
protested strongly against the lavish facilities 
which appear to have been afforded, at the 
Albion Mill, for public inspection of the 
prototype equipment installed there. He was, 
of course, deeply concerned in regard to the 
double-acting steam engines, fitted as they 
were with the latest details, including centri-. 
fugal governors as well as the parallel 
motion, a device which had not been proven 
to Watt’s satisfaction until late in 1785. 
Moreover, the Albion Mill engines were of 
the then large cylinder size (for double- 
acting engines) of 34in bore by 96in stroke. 
The strong protest made by Watt regarding 
the admission of strangers may have been‘ 
the reason why Thomas Jefferson—when he 
visited the Albion Mill in or about March, 
1786—was permitted to see it “ only super- 
ficially ’’ (letter to Charles Thomson, secre- 
tary of the Continental Congress). 


The scheme for the Albion Flour Mill had 
taken shape during 1783, the driving force 
behind the undertaking being the perceptive 
and organising genius of Matthew Boulton. 
This was at the time of the introduction of 
Watt’s rotative engine, which event had not 
been followed by encouragement (in the 
shape of orders) on the hoped-for scale. li, 
therefore, occurred to Boulton that “ if he 
had but the opportunity of exhibiting the 
powers of the new engine in its best form, 
and in connection with the best machinery, 
the results would be so satisfactory and con- 
clusive as to induce manufacturers generally 
to follow the example.” An application 
made during 1784 for a charter of incorpora- 
tion was refused, however, on account of 
vigorous opposition by millers and mealmen. 
The scheme then went forward on the basis 
of a partnership, the greater part of the 
capital being provided by Boulton out of his 
own resources; Watt also putting up a 
considerable fraction of his. The Mill was 
ready to start, in the early part of 1786, and 
it cannot be a matter for surprise that much 
labour and many set-backs accompanied its 
inauguration. Boulton was present at the 
start-up and in writing to Watt declared his 
disappointment with the working of the 
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double-acting engine, going so far as to 
express the view that it would have been 
better to install single-acting engines. The 
Albion Mill, while it proved commercially 
unprofitable at the outset, had a profound 
influence on the employment of steam engines 
for mill driving. In this direction the enter- 
prise of Boulton and Watt was more than 
justified, the mill providing an epoch-making 
example not only of the arrival of power 
units unaffected by conditions which put 
water mills and windmills out of action, but 
of millwright equipment in which wheels and 
shafting were made throughout of cast or 
wrought iron instead of being constructed, as 
formerly, from timber. 

The Albion Mill was beginning to prove 


remunerative when, on the night of March 3,. 


1791, it was set on fire by incendiaries who 
omitted no step likely to make destruction 
certain. They cut off the water supply from 
the water storage ; fired the building in a 
plurality of places, and by starting the blaze 
when the tide was low, rendered it as difficult 
as possible to get water on to the flames. 
The records show that the mill was com- 
pletely burnt out in a few hours and how, 
notwithstanding the offer of a reward for 
evidence leading to their apprehension, the 
miscreants who set the place on fire were 
never discovered. When the Albion Mill 
went up in flames no reconstruction was 
undertaken ; its site, together with ground 
in Holland Street, adjacent thereto, becoming 
the scene, from 1791 onwards, of the labours 
of John Rennie and his sons. This extended 
not only to the millwrighting and other 
mechanical engineering activities which had 
so far occupied Rennie, but to the civil 
engineering and consultative work on which 
he was to be primarily engaged for the 
remainder of his life. It must have been 


in Holland Street that Rennie dealt with the 
designs for the many and celebrated civil 
engineering works for which he is remem- 


bered. These comprised canals, harbour 
works, docks and bridges, including the 
original Waterloo Bridge, Southwark Bridge 
and the existing London Bridge. Rennie 
as has been pointed out by Rankine—had 
given special attention to investigations 
connected with the strength of materials, and 
this was, indeed, the foundation of his skill 
and success as a constructor whether of 
buildings or of machinery. Throughout the 
ages men of talent have been at work devising 
forms of construction and selecting materials 
wherewith to create buildings satisfactory 
from both the esthetic and the functional 
standpoints. The bulk of the credit for these 
buildings goes to architects notwithstanding 
that the Greek root—arkhitekton—of this 
word signifies not an artist, but rather a 
builder. Engineers and architects have, on 
occasions, expressed candid views about each 
other, as when James Watt commented 
acidly on certain changes proposed by an 
architect dealing with Handsworth Church. 
“If.” he said, “these changes are made, 
preaching in Handsworth Church will be 
like squirting the word of God through a key- 
hole.”’ It is fortunate that there have always 
been men so gifted as to combine, as did 
John Rennie, the skill of the constructor with 
the deep sense of proportion and harmony 
which we have come to associate with the 
architect. 

After Rennie’s death in 1821 the mech- 
anical engineering work carried out at 
Holland Street was supervised by his son 
George. It included much more than the 
millwrighting which, at the outset, had 
brought the name of Rennie into prominence. 
We read, for example, that from Holland 
Street Works there came the first special 


machinery for the quantity production of 


biscuits. Here, also, was built the propelling 
machinery for the ‘* Archimedes,” in which 
Sir Francis Pettit Smith’s screw propeller 
was tried out. Later (in 1840) George Rennie 
constructed the machinery for H.M:S. 
‘* Dwarf,” the first vessel in the British Navy 
to be propelled by screw. John Rennie Jr. 
(later Sir John) carried on the civil engineering 
section of the partnership, and among other 
undertakings he superintended the construc- 
tion of London Bridge for which the designs 
had been made by his father. On the opening 
of the bridge during 1831, the younger John 
Rennie received a knighthood, being the 
first member of the engineering profession so 
honoured since King James I conferred a 
knighthood on Hugh Myddleton. Both Sir 
John Rennie and his celebrated father were 
Fellows of the Royal Society. 

John Rennie resided in the immediate 
vicinity of Blackfriars Bridge from the time 
of his arrival in London—at the end of 1784 
—until his death in 1821. At the outset he 
appears to have lived in what was then Great 
Surrey Street. Later, and probably about 
1790, he moved to the house on the north 
side of Stamford Street wherein he died on 
October 4, 1821. This house stood at the 
west corner of Bennett Street (since renamed 
Rennie Street), and it was here that Rennie 
received (among other distinguished visitors) 
his old friend and teacher Professor Robison, 
who is known to have stayed with him for 
some time during 1793. This was while 
Robison was working on scientific articles 
for the Encyclopedia Britannica, though a 
further topic for discussion with Rennie 
would certainly have been the litigation then 
pending on the subject of Watt’s patent No. 
913. Robison was among Watt’s lifelong 
friends and the case of Boulton and Watt vy. 
Bull came on for hearing in the Court of 
Common Pleas on June 22, 1793. The 
records further show that it was in Stamford 
Street that Rennie’s second son (the future 
Sir John Rennie) was born during 1794. The 
house was demolished some years ago, its 
site being now covered by the warehouse and 
lorry loading station belonging to a large 
provision business. A plaque on the wall 
facing Stamford Street commemorates the 
residence and death here of John Rennie and 
the birth—in an adjoining house which has 
also disappeared—of John Leech the carica- 
turist. The house on the south side of 
Stamford Street opposite the site of Rennie’s 
house appears to have been built about the 
end of the eighteenth century and would be 
an object specially familiar to him. Also 
familiar would be the chapel and many of 
the houses still remaining in Stamford Street. 
Rennie Street runs southward from the 
Bankside thoroughfare known as Upper 
Ground to the churchyard of Christ Church, 
Blackfriars, the church here having been 
almost completely obliterated during the 
bombing of the second world war. Christ 
Church, Blackfriars—built about 1740— 
would be well known to Rennie as must also 
have been the nearby Running Horse Yard, 
then a coaching station. In going from his 
house in Stamford Street to his drawing- 
office and works, Rennie had little more to 
do than cross Blackfriars Road into Holland 
Street. That he died at the comparatively 
early age of sixty years and four months was 
due, it is believed, to the excessive and 
constant demands he made on his strength. 
One who knew him has recorded Rennie’s 
capacity for work in the following words :— 

“* Work was with him not only a pleasure 
—it was almost a passion. He sometimes 
made business appointments at as early an 
hour as five in the morning and would 
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continue incessantly occupied until late at 
night.”” 

His last business letter was written on 
September 28, 1821, six days before he died. 

Were John Rennie to visit the Blackfriars 
Road to-day he could find but little left— 
apart from Hopton’s Alms Houses and some 
domestic buildings—of the structures which 
stood here in his time. He would, however, 
be greatly exercised by the impressive Bank- 
side Generating Station of the Central 
Electricity Generating Board and the tower- 
ing headquarters building of the United 
Africa Company, the latter of which stands 
close to the site of the house in Stamford 
Street wherein he lived and died. Perhaps 
nothing would exercise him more than the 
passage of helicopters to the nearby helicopter 
port. We may wonder what Rennie—whose 
skill as an engineer was matched by his 
singular architectural taste—might have 
thought of the hideous railway bridge 
which, throughout nearly a century past, has 
marred—for the pedestrian crossing Black- 
friars Bridge to the north bank—the view of 
St. Paul’s Cathedral. He would also have 
been astonished that the attic storey, roof 
and towers of the Faraday Building in 
Queen Victoria Street should, at a much 
later date, have been allowed to impair 
one of the most magnificent architectural 
vistas in the world. Looking at Wren’s 
great dome we shall remember that John 
Rennie is among the illustrious dead buried 
in the crypt below it. While the name of 
Rennie is commemorated by the street so 
called and by the name of the Bankside 
wharf adjacent (on the east) to Blackfriars 
Bridge, it would surely be appropriate if 
some suitably inscribed plaque could be set 
up on the site of his works, a memorial 
which, visible to the passer-by, would also 
commemorate the Albion Mill and its epoch- 
making equipment. The bi-centenary of 
Rennie’s birth occurs on June 7, 1961, a 
date which would provide a_ singularly 
felicitous occasion for the unveiling of an 
inscription. 

Looking from Bankside across the Thames 
we can see the obelisk known as Cleopatra’s 
Needle. [It seems odd that an Egyptian 
(Thothmes II]) who lived about 3500 years 
ago should be commemorated with such 
magnificence, while just across the river 
there is nothing to indicate the site of an 
installation which may be said to have 
marked the commencement of the moment- 
ous era of steam-driven mills. Surely it is 
time some memorial was erected recording 
the position of this mill and commemorat- 
ing those who designed, erected and set to 
work its epoch-making machinery. 


Stereophonic Broadcasting System 


A NEW system for stereophonic transmission 
of sound broadcasts has just been put forward 
to the European Broadcasting Union for assess- 
ment. This is a time-multiplex system and has 
been developed by G. D. Browne, of the Research 
Laboratories of Mullard, Ltd., Mullard House, 
Torrington Place, London, W.C.1. It is stated 
that receivers for this system would only need 
the addition (apart from the second loudspeaker 
and audio stage required for stereophony) of at 
the most two valves or possibly one transistor 
and two diodes. Existing v.h.f. radiograms with 
stereophonic record reproduction facilities would 
be convertible in many cases to receiving stereo 
broadcasts on the Mullard system by the addition 
of a valve and associated circuit. The proposed 
stereo transmission system is compatible, and 
unconverted v.h.f. sets would therefore be able 
to receive the transmissions and reproduce them 
in the normal way. 
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Radio Trades Examination Board 


IN its report for the year ended August 31, 
1959, the Radio Trades Examination Board, 9, 
Bedford Square, London, W.C.1, states that its 
technical courses in radio, television and elec- 
tronic servicing met with considerable success— 
measured in terms of the number of candidates 
entering for the examinations. In 1959 a total 
of 2310 candidates sat the radio and television 
servicing examinations, representing an increase 
of 33 per cent on the number sitting in 1958. 
Unfortunately, this larger number of candidates 
did not provide the same increase in the number 
of successes, and in fact in the radio servicing 
examination there was a drop in the number of 
candidates qualifying for a certificate. Out of 
1847 candidates last year, there were 547 passes, 
as compared with 622 passes out of 1498 candi- 
dates in 1958, the percentage pass being 30 per 
cent, compared with 42 per cent the year before. 
In television servicing, however, 209 candidates 
passed out of 463 entries, as against 119 passes 
and 314 entries in the previous year, the percent- 
age passes being 45 per cent and 38 per cent 
respectively. 

The relatively poor results in the radio servicing 
examination have been the cause of much discus- 
sion. Written papers were very much below the 
normal standard and were the main cause of 
failure, and this inability to cope with theory 
undoubtedly resulted in many candidates failing 
the practical examination. The present sylla- 
buses for radio and television servicing have been 
in operation virtually unchanged since the 
examinations were first set, and during the year a 
complete revision of the two syllabuses took 
place. Apart from revising the material itself, 
an opportunity was taken to combine and weld 
together the radio and television subject matter 
throughout the syllabus. Thus, the board will 
now provide an intermediate examination in 
radio and television servicing at the end of the 
third year of the part-time course and a final 
examination in radio and television servicing at 
the end of the fifth year. 

The scheme for candidates engaged on servic- 
ing, installation and maintenance of electronic 
equipment has now moved a stage further and a 
syllabus is at present in the final stages of 
approval. It is arranged so that the syllabus for 
the first two years is common with that of radio 
and television servicing. Separate intermediate 
and final examinations in electronics are to be 
held. An increasing number of technical 
colleges is anxious to embrace this scheme of 
examination, the first of which will be held at the 
intermediate level in 1961. 


**Human Engineering ’’ and the 
Control of Nuclear Stations 


SPECIALIST American experience in the com- 
paratively new field of ergonomics or “* human 
engineering’ is to be shared with the Atomic 
Energy Division of The General Electric Com- 
pany, Ltd., of England. A three-man team of 
experts from Dunlap and Associates, Inc., of 
Stamford, Connecticut, arrived at the Atomic 
Energy headquarters of G.E.C. in Erith on 
January 26 to undertake a human-engineering 
analysis relating to the central control room of a 
nuclear power station. The team, which is led 
by Jerome H. Ely, Ph.D., an assistant vice- 
president of the American company, will take 
four weeks to complete its work in England. 

Human engineering is rapidly becoming 
accepted as an important approach to a variety 
of engineering design problems. Essentially, its 
objects are to ensure that new designs are com- 
patible with known human limitations and 
capabilities ; and that a machine, or system, 
and its operator should be so fitted to each other 
that they can work together to give the best 
possible results, 





In the design of nuclear power stations, with 
their necessarily complex control systems, this 
approach can be of particular value. The 
application of human-engineering principles can 
do more than increase the operational efficiency 
of an installation. By ensuring the effectiveness 
and the comfort of the operators, it can contribute 
to the safety of the plant.- Because of the import- 
ance of these considerations, a section was 
established some time ago in the Atomic Energy 
Division of the G.E.C. to study their implica- 
tions. 

Although much research and development 
work has been done in this field in the last 
decade in the United Kingdom, the U.S.A. has 
far greater experience of its application in 
industry. Dunlap and Associates, Inc., have 
done this kind of work for many leading American 
industrial organisations and for a number of 
government departments. Apart from the 
immediate contribution which the American 
team’s survey will make to G.E.C. nuclear 
designs, the British company will gain by the 
acquisition of American experience and ‘* know- 
how ” in applying human engineering. 


** TRIGA ”’ Nuclear Reactors 


A LICENCE agreement has been signed to 
enable Vickers-Armstrongs, Ltd., Broadway, 
Westminster, London, S.W.1, to manufacture 
and sell in the United Kingdom “ TRIGA” 
atomic reactors which have been developed by 
the General Atomics Division of the General 
Dynamics Corporation, San Diego, California. 

The reactors covered by this agreement are 
designed for training, research and isotope 
production and for medical and _ industrial 
applications. They have an exceptional measure 
of inherent safety because they embody homo- 
geneous fuel moderator elements of uranium- 
zirconium hydroxide : the homogeneous mixture 
of uranium fuel and zirconium hydride 
moderator provides a prompt negative tempera- 
ture coefficient which acts as an automatic 
and rapid self regulating mechanism to prevent 
the core from overheating in the event of a 
power excursion. With this rapid self-regulating 
characteristic “‘ TRIGA’ reactors can be used 
for ‘ flashing’’—providing very high power 
levels for very short periods—a procedure which 
may have applications in the biological field, 
for example. Neutron flux densities of 10'° 
to 10'? have been achieved momentarily when 
“ flashing *’ the prototype “ TRIGA” by in- 
creasing its power output from 1W to 1SOOMW 
thermal, (more than six decades) in less than 
0-1 second. 

The average thermal neutron flux in the core 
at 100kW is 1-6 10'*n/cm?*/sec. The critical 
mass is 2 kg, and the active lattice is 17in diameter 
by 14in high. Each fuel moderator element is 
contained in an aluminium tube about 28in 
long, with a wall thickness of 0:03in. The 
composition of the fuel-moderator material is, 
by weight, 8 per cent uranium, 91 per cent 
zirconium, 1 per cent hydrogen, the uranium 
enrichment being 20 per cent **U. 

Two versions of the reactor are involved in 
the present agreement. In the first, the below- 
ground “ TRIGA” Mark I, the reactor core 
is at the bottom of a 21ft-deep cylindrical tank 
which is in a concrete lined pit. Shielding is 
provided by the surrounding earth and, vertic- 
ally, by a depth of 16ft of demineralised water 
which also cools the core by natural convection. 
No containment building is required. The 
reflector is an aluminium clad graphite cylinder 
enclosing the core. Irradiation experiments 
can be carried out in a forty-position rotary 
specimen rack (with a pneumatic transfer tube) 
where the thermal neutron flux is 0-7 10'n/ 
cm?/sec., and in a central thimble where the 
flux is 4 10**n/cm*/sec. 


The “TRIGA” Mark If reactor is built 
wholly above ground and combines a thermal! 
column and beam tubes with large scale irradia- 
tion facilities adapted for research in universities 
and other institutions. Radial shielding is 
provided by 7ft 6in of ordinary concrete. In 
addition to the irradiation arrangements of the 
Mark I reactor the Mark II version has a graphite 
thermal column 4ft by 4ft by 5ft 6in, extending 
from the reflector through the concrete shield- 
ing, to offer a source of well thermalised neutrons 
suitable for physical or biological irradiation 
experiments. A rolling door, 3ft 6in thick, 
shields the outer face of the column and a 
removable 6in Goncrete plug in the rolling door 
gives easy access to the central stringer. 

The Mark II reactor also has four 6in diameter 
horizontal beam ports through the shielding, 
to give access to neutrons or gamma rays for 
a variety of experiments. Two of the beam 
tubes extend radially to the reflector face. A 
third tube, also radial, penetrates the reflector 
to the face of the core, and provides a higher 
flux. The fourth beam tube is tangential. 

Diametrically opposite the thermal column 
there is a bulk shielding tank, giving access to 
neutrons for shielding experiments and tests on 
materials in a pool 9ft long by 8ft wide by 12ft 
deep. 

Among the interesting applications of 
“ TRIGA” reactors in research are those of 
activation analysis in agriculture, medicine and 
research. In agriculture, activation analysis 
can be used to study the influence of trace 
elements on plant life and the ionising flux can 
be used to induce mutations and develop new 
and resistant strains. In medicine, activation 
analysis can be used to determine trace elements 
in body tissues, and to detect minute chemical 
changes in diseased body cells. In metallurgy 
and engineering, materials can be activated for 
studies of leakage, wear and segregation. 

““ TRIGA ” is well suited for the production 
of isotopes, particularly short-lived isotopes for 
research or industrial use. It can produce, for 
example, **Na, “K, “Cl, and “Cu for use in 
measuring uptake, distribution and concentra- 
tion of compounds in plants. These isotopes 
as well as **Br and '**I are widely used in medical 
diagnosis and therapy. In engineering, *4Na 
and “Cl are useful in hydrodynamics research 
and mass-transfer experiments. ““ TRIGA” can 
generate both long-lived and short-lived isotopes 
for experimental work on absorption, porosity 
and detergency. 

Four ““ TRIGA ”’ reactors made by General 
Atomic Division of the General Dynamics 
Corporation are already in operation, and ten 
others are under construction in Austria, Brazil, 
Italy, India, Japan, Viet Nam and the U.S.A. 


Industrial Petrol Engines 


A RANGE of 87 c.c. single-cylinder, four-stroke 
power units dimensionally interchangeable with 
engines of United States origin has been intro- 
duced by the Power Unit Division of B.S.A. 
Motor Cycles, Ltd. Production is at present 
diverted to overseas markets, but small quantities 
for prototypes are available in Great Britain. 
The engine is utterly distinct from any motor-cycle 
design, being largely of cast iron and having a 
flywheel magneto but no oil pump: although 
the engine is normally limited to 3600 r.p.m. 
(60 c/s), unusually great efforts have been made to 
reduce reciprocating masses, the design incor- 
porating a connecting rod of aluminium alloy 
(running direct on the crank) and side valves. 
The output at full throttle is a virtually constant 
2} lb-ft (80 Ib per square inch brake mean 
effective pressure) from 2000 r.p.m. to 3600 
r.p.m. (at sea level, 60 deg. Fah.). 

Three versions of the engine are available, the 
90B, 90C and 90V. The 90B is an orthodox 





SHORTER REPORTS 


(Continued) 


THE ENGINEER Jan. 29, 1960 





Three 90C engines 


can 
station is behind the operator who is setting a governor. 


be recognised on this rotary eight-station 


test bed. The dynamometer 
The four engines at the far side are larger 


models with horizontal carburettors and are, it will be observed, running on gas 


vertical engine, but employs plain bearings 
throughout. The 90C has the drive side crank- 
case end cover flanged, spigoted and threaded 
for close coupling to pumps, generators and so 
on, and a ball main bearing fitted in it. The 90V 
has the crankshaft vertical with the drive end 
downward, and another different end cover 
forms the sump : whereas the other models are 
entirely splash-lubricated, the 90V has a screw 
feeding oil up through the hollow camshaft to 
the timing side main bearing. The three designs 
all have different drive shaft terminations. 

Distinctive features of these engines are that 
the governor senses the flow of the cooling, not 
combustion, air, and that the ignition is cut out 
by earthing the high, not low, tension side. 


Engine Data 


54mm 
38mm 
1-9 b.h.p. at 3600 


Bore 

Stroke 

Maximum output 
r.p.m 

1-6 b.h.p. at 3600 
r.p.m 

234 Ib 

14 pints 


Continuous output 


Weight 
Fuel tank capacity 
Oil sump capacity 


7 pint 
Starting Pulley and cord 


Extras available include enlarged fuel tank and 
rewind starter. 
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Transistorised Analogue Frequency 
Meter 


CONTINUOUS monitoring of a current pro- 
portional to the frequency being measured is 
the principle of a new frequency meter, TSA5O1, 
developed by Venner Electronics, Ltd., Kingston 
By-pass, New Malden, Surrey. Accuracy is 
largely independent of the input waveform, since 
the input circuits of the meter shape the incoming 
wave to a particular pulse form. The pulses 
switch a binary stage by means of which a 
capacitor is connected alternately to a zener- 
stabilised voltage source, and to a meter 
calibrated in frequency. The rate of charging 
the capacitor, and hence the current in discharge 
periods, is governed by the input frequency and 
the circuit time constant. 

The instrument employs transistors throughout 


and measures 10in by 7in by 8in. A range of 
3 c/s to 300 kc/s is covered in ten steps, each of 
which is capable of expansion by 3 or by 10 to 
facilitate differential measurements. Extra damp- 
ing of the meter by a x 10 or x 100 time constant 
is available on the lower frequency ranges. 
Full-scale deflections on the ten ranges are 
10 c/s, 30 c/s, 100 c/s, 300 c/s, 1 kc/s, 3 ke/s, 
10 kc/s, 30 ke/s, 100 kc/s and 300 kc/s. The 
input voltage of the frequency to be 
measured may be from 200mV to 250V r.m.s. 
for sine waves or from 0°5V to 250V peak for 
pulse waveforms. The meter may be operated 
from two internal 6V batteries, an external 12V 
battery, or from mains of 100-125V or 200 
250V, 50 c/s. Consumption is 70mA. 

Used in conjunction with a Venner TS22 
combined photohead and light source, the 

















Portable meter for frequency measurement by 
voltage analogue 


instrument will measure the speed of a rotating 
shaft or wheel. A socket at the rear provides the 
necessary power supply and signal lines to the 
TS22 unit. A remote indicator or recorder may 
be connected to the frequency meter through a 
further rear socket. 

{Reply Card No. E1921] 


Modified Type 2 Locomotives 


DARLINGTON (North Road) locomotive works 
of the North-Eastern Region, British Railways, 
has completed the first of a new series of twenty 
Type 2 B,—By 1160 h.p. diesel-electric locomo- 
tives of the “ 5000°° series. These are the first 
diesel-electric locomotives built at Darlington, 
and give practical expression to the policy of 
maintaining locomotive building under the 
modernisation plan in an area hitherto actively 
engaged in steam locomotive construction. The 
new series incorporates certain modifications 
directed to saving weight compared with the 
earlier batches built at Derby and Crewe, 
and described in our August 1, 1958. issue. 
Weight in working order is still quoted as 
75 tons, as specified before, but we under- 
stand that the figure has been exceeded in 
earlier production. Re-design of mechanical 
details includes a more extensive use of light 
alloys and of lighter sections throughout. Further 
weight has been saved in the engine-generator 
set by dispensing with the separate exciter for 
the main generator, and by using thinner steel 
plates in the Sulzer 6LDA28 diesel engine. 

The main contract for the power equipment 
was placed with the British Thomson-Houston 
Company, Ltd., whose traction interests are 
now amalgamated with the Traction Division of 
Associated Electrical Industries, Ltd. In previous 
Type 2 and Type 1 locomotives equipped by 
B.T.H. the main generator separate field 
excitation has been supplied by a_belt-driven 
exciter having a separately-excited field con- 
trolled by the automatic load regulator. In the 
new locomotives the separately-excited field of 
the main generator is fed from the auxiliary 
supply via the load regulator, and there is a 
compensating self-excited field carrying the 
main traction current to limit the excitation and 
obtain a characteristic similar to that given by 
the previous exciter system. The diesel engines 
are being built to Sulzer design by the licensee 
in Great Britain, Vickers-Armstrongs, Ltd., at 
Barrow-in-Furness. 

These locomotives have been designed to the 
requirements of the British Transport Com- 
mission under the general direction of Messrs. 
J. F. Harrison, Chief Mechanical Engineer, and 
S. B. Warder, Chief Electrical Engineer, British 
Railways Central Staff, British Transport Com- 
mission ; the supervision of construction is the 
responsibility of Mr. M. G. Burrows, Chief 
Mechanical and Electrical Engineer, North 
Eastern Region, British Railways (York), and 
the work has been carried out under the imme- 
diate supervision of Mr. J. S. Scott, the Works 
Manager. 

[Reply Card No. E1922] 


Congress on Large Dams 


THE seventh congress of the International 
Commission on Large Dams of the World 
Power Conference is to be held at Rome from 
June 26 to July 2, 1961. The congress will be 
followed, as is customary, by several alternative 
study tours. The following are the “* questions ”’ 
which will comprise the technical programme of 
the seventh international congress : 

Question No. 24.—The selection, processing 
and specification of aggregates for concrete for 
large dams. 

Question No. 25.—Underground work in 
connection with large dams. 

Question No. 26.—Modern techniques of 
concrete dams for wide valleys and ancillary 
works. 

Question No. 27.—Sealing of earth and rockfill 
dams with bitumen and other materials. 
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Electric Road Transport 


THE winter meeting of the Canadian Electrical 
Association at Quebec on January 26 heard a 
paper entitled “* Electric Road Transport—The 
Promising Present and the Challenge of the 
Future,” presented by Mr. H. W. Heyman, 
B.Sc., M.1.E.E., managing director of Smith’s 
Delivery Vehicles, Ltd., of Gateshead-on-Tyne, 
and a director of Smith’s Electric Vehicles of 
Canada, Ltd. In his account of “ the promising 
present,’” Mr. Heyman quoted figures of electric 
road vehicles licensed in the United Kingdom 
(excluding Northern Ireland) from 1938 to 1958, 
drawing attention to the spectacular rise in 
recent years. The number in 1938 was 4156, 
while in 1958 it was 35,917, or over four times 
the number of registrations at the end of the 
war. With any traction battery at present 
available, however, electric vehicles were limited 
in range and speed. Even with the new light- 
weight batteries, the distance which could be 
travelled per charge, and with a useful payload, 
did not normally exceed 40-60 miles, at a speed 
of not more than 20-25 m.p.h. There was also 
the need for a period of 12-14 hours off the 
road for recharging (normally during the night). 
This meant that, at present, electric vehicles 
lacked the flexibility normally expected from a 
passenger car and, among commercial applica- 
tions, were confined to those which called for 
regular transport over a predetermined route, 
such as house-to-house delivery and collection. 
Users found that in town the prompt acceleration 
after stops and in traffic tended to counteract the 
relatively low top speeds. Municipalities also 
used electrics for refuse collection, street cleaning, 
tower wagons, and So on. 

The author then considered the first cost and 
fuel cost of battery vehicles. At present, despite 
its simplicity and small number of parts, a 
battery electric chassis was not cheaper than an 
equivalent chassis with internal combustion 
engine because the present potential market for 
electric vehicles did not permit large-scale pro- 
duction. At the same time, the economic life 
of the electric was probably twice as long, so 
that the cost of depreciation—to which must be 
added spare parts, repairs and maintenance 
(reduced to a minimum on an electric chassis) 
should work out at about half. With regard to 
fuel costs, the battery should be regarded as 
“fuel purchased in advance.’ It was thus a 
consumable item and the cost of battery replace- 
ment every four years should be included in the 
cost of fuel. Charging current had also to be 
considered, and on this basis the author calcu- 
lated the total fuel cost per mile for a 14-ton 
dairy truck, carrying 600 quarts of milk a day 
and covering a 30-mile route six days a week, 
as 6:9 cents per mile. A petrol vehicle on similar 
service, with frequent starting and stopping, 
would have a fuel cost of approximately 8 cents 
per mile. With fuel costs about the same, the 
author claimed, the electric vehicle was bound 
to be more economic than any other form of 
transport, since all other expenses were very much 
less. 

Still on the subject of ** the promising present,” 
the author mentioned an alternative to resistance 
control for which United Kingdom patents are 
pending. This was based on the use of solid 
state thyratrons in the form of silicon controlled 
rectifiers. A number of these would be con- 
nected in parallel to control the starting current 
of an electric road vehicle. Instead of gradually 
increasing the voltage applied to the traction 
motor, as with conventional resistance control, a 
transistorised variable-frequency pulse generator 
would trigger and shut off the silicon diodes, 
and infinite, loss-free speed variation would be 
obtained by accurately controlling current 
impulses flowing from the battery to the motor. 

Another new development was the “* Servalco ”’ 
printed circuit motor invented by Messrs. 
F. H. Raymon and J. Henry-Baudot, which was 
claimed to be ideally suited for power transistor 
control. The armature consisted of a glass or 
other ceramic disc, on each side of which flat 
ribbon-like copper armature conductors were 
produced by an etching process. The disc, 
mounted on the armature shaft, revolved in a 
planar air gap with the magnetic circuit excited 
by several permanent -magnets. A _ separate 
commutator was unnecessary, the brushes riding 


directly on the bare surface of the armature 
conductors. The motor had a relatively large 
diameter in proportion to its length, and could be 
designed for slow-speed operation, being then 
mounted in the wheels of the vehicle and per- 
mitting a much simplified transmission. Motors 
would be operated in parallel to retain differen- 
tial drive between the two rear wheels. 

The author described as “ spectacular’ the 
progress represented by the latest ‘“* Gauntlet ”’ 
plate construction of Exide ** Ironclad ** traction 
batteries, incorporating sleeves woven in Terylene 
which enable the electrolyte to penetrate to the 
active material more freely than before, while 
reducing to negiigible proportions the shedding 
of active material and lowering the internal 
resistance of the battery. The saving in weight 
with this new construction was appreciable, and 
the author quoted figures showing how the pay- 
load of a typical 14-ton dairy truck could go up 
by 224 per cent. 

In his concluding remarks on “ the challenge 
of the future,’ the author paid particular atten- 
tion to the possibilities of the Bacon hydrogen- 
oxygen fuel cell and others using hydrogen or 
propane. Experts estimated that fuel cells for 
special applications would use hydrogen and 
should be available within five to ten years. It 
was probable that a considerable measure of 
further development would then be necessary 
before the fuel cell became sufficiently small, 
and at the same time powerful, to produce the 
revolution in transport which its emergence 
foreshadowed. 


Lubricant for Marine Reduction 
Gearing 


THE most critical time in the operational life 
of marine reduction gear occurs during the 
initial running-in period, since, despite care in 
manufacture and installation, it is impossible to 
ensure contact over the whole tooth area. As 
a result, only a small part of the gear-tooth area 
carries the load and should this be too small a 
portion of the total possible area, local over- 
loading may occur, and possibly leading to pitting 
and scuffing. Engineers have made an intensive 
study of the lubrication requirements of gears at 
the Thornton Research Centre of “ Shell” 
Research, Ltd., and these investigations have led 
to the development of an oil for use with naval 
case-hardened gears. These require a lubricant 
of a higher toad carrying capacity than is pro- 
vided for in the specification of normal turbine 
oils and this new oil is now being used in merchant 
ships during the running-in period and acceptance 
trials. It has been found that this oil not only 
prevents damage during running-in but also 
assists the gears to be run-in more rapidly by 
means of its chemical polishing action. After 
the critical period is passed, then lubrication can 
be continued using normal turbine oils. 

[Reply Card No. E1932] 


Unusual Repair of ‘‘ Live ’’ Sewers 


Some 650ft of old, leaky 9in stoneware sewer 
serving the Berkshire village of Donnington, 
near Newbury, was recently repaired while still 
in full operation. The method used was to 
drive 6in pitch fibre pipe through the old 9in 
sewer. By adopting this unusual procedure a 
saving in cost of about 50 per cent over the 
original estimated cost of the work is claimed. 

The 9in stoneware pipes discharged into an 
underground pump house, adjacent to a river, 
and were laid approximately 8ft deep in a narrow, 
fully built-up village street. The pumps were 
grossly overloaded by infiltration of ground 
water into the broken sewers. The duty and 
standby pumps, rated at 67 g.p.m. each against 
a total head of 40ft, could not deal with the 
flow which, with a population of 410 persons, 
should have been about 7 g.p.m. The consulting 
engineers, Howard Humphreys and Sons, and 
the contractor, H. N. Edwards and Partners, 
Ltd., were faced with the problem of excavating 
the whole length of the old sewers and of laying 
new pipes in difficult ground conditions and 
with consequent disorganisation of traffic 
through the village. The method which seemed 
to give the best prospects was that of inserting 
6in pitch fibre pipe inside the old 9in stoneware, 





193 


and cement-pressure-grouting the space between 
them. 

It was, of course, necessary to open up at 
every junction so that the 6in pipe could be 
connected to houses, &c. It was intended to 
push the pitch fibre pipes through from one 
excavation to the next. Although this was 
generally successful it was found difficult in 
some cases due to an accummulation of silt 
in the old stoneware pipes, and there were 
also some cases of settlement and projec- 
tions on the inside of the old joints. When this 
occurred additional excavations were needed. 
The fibre pipes were driven with a sledge hammer 
(through the usual wooden block) and the maxi- 
mum length successfully inserted in one opera- 
tion was 90ft. The sections of the original drain 
which were opened up were made good with 
concrete and the annular space between the 
two pipes grouted. The benchings in the man- 
holes were made good to suit the new pipes. 
On completion of the work the power consumed 
by the pumps dropped from an average of 
65 units to approximately 10-6 units per day, 
and the night flow on the whole system was 
reduced to 3-5 g.p.m. The whole of the repair 
work to the sewer, which included junctions and 
branches, was carried out in twelve weeks, and 
the total length of pipe inserted was 218 yards. 
The pitch fibre pipe was manufactured by The 
Key Engineering Company, Ltd. 
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Electric Arc Steel Furnaces 


IN our issue of December 11 last we announced 
the decision of The United Steel Companies, 
Ltd., to replace the twenty-one open-hearth 
furnaces at the Steel, Peech and Tozer works, 
at Rotherham, by six electric arc furnaces. It 
is expected that this substitution will be com- 
pleted in five years’ time. It has now been stated 
that the first two arc furnaces are to be supplied 
by G.W.B. Furnaces, Ltd., Dudley. These 
furnaces, each of which is rated at 40MVA, 
are to be of Demag design, although, apart 
from the regulator, they will be built in this 
country, the steel construction being undertaken 
by Distington Engineering Company, Ltd., a 
member of the United Steel group. 

Each furnace shell will have an _ interna! 
diameter of 24ft, a nominal capacity of 150 tons, 
and will be capable of melting at the rate of 
1 ton per minute ; in practice, the furnaces will 
be used for a maximum of 110 tons ingot weight. 
Construction of the furnaces will follow the 
Demag king pin or gantry design in which the 
roof is the only item lifted from the shell when 
the top charging takes place. The weight of the 
electrode equipment is permanently carried by 
the gantry which, after raising the roof, swings 
aside for furnace charging around a king post. 
Roof raising is by hydraulic cylinder and the 
gantry is swung aside by an a.c. motor and gear 
train. Shell and gantry are mounted on a 
platform supported by three arc-shaped rockers, 
which allow the furnace to tilt forward 45 deg. 
for pouring and 15 deg. backwards for slagging. 
The drive for tilting will be by d.c. motors 
through a gear train to pendant pin racks 
attached to the underside of the furnace. To 
facilitate the initial melt, shell rotation is incor- 
porated and will allow the drilling of the scrap 
in three positions of each electrode. Rotation, 
which is 40 deg. either side the normal electrode 
position, is effected by an a.c. motor and gear 
train. Single-acting ram cylinders are utilised 
for positioning the electrode equipment and 
counter balance is provided by arranging the 
exhaust from the cylinders to be at a positive 
pressure. This counter balance pressure is 
variable and can be maintained quite accurately 
at the preset figure. Power for the arcs is to 
be provided by three-phase transformers, on- 
load tap changing being provided in a regulating 
transformer which feeds into a fixed ratio 
stepdown transformer. Both transformers are 
contained in the same tank and are forced oil 
cooled through external water-cooled heat 
exchangers. Two coolers each capable of dealing 
with the full load losses of the transformer are 
to be provided. The incoming supply will be 
33,000V, three phase, 50 cycles, and the maxi- 
mum arc voltage will be 565V. 

[Reply Card No. E1934] 
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Extensible Oil Switch Units 


EXTENSIBLE oil switches (type SX/A, air 
insulated ; and type SX/F, compound-filled) 
have been introduced by Johnson and Phillips, 
Ltd., Charlton, London, S.E.7, after tests at 
the K.E.M.A. laboratories in Holland. 

The new oil switches are a development of 
the Johnson and Phillips NX non-extensible 
ring main unit. They are designed to line up 
with circuit-breaker units in composite switch- 
boards for switching a ring main or spur feeder 
cable or to provide a safe means of isolating 
and earthing sections of cable and connected 
equipment, such as transformers or switchgear, 
for maintenance purposes. An SX unit incor- 
porates all the features of one wing of the NX unit, 
rearranged to facilitate connection to continuous 
busbars and permit cable entry from the rear. 

The SX/A and SX/F oil switch units are 
produced for inclusion in the company’s AG 
(air-insulated) and FG (compound-filled) metal- 
clad switchboards. They have been designed 
for a normal rating of 400A and fully tested to 
B.S. 2631 for load breaking at 120A and 520A 
and for fault making on to the main and integral 
earth contacts. Certificates have been obtained 
at the K.E.M.A. laboratories for system fault 
capacities of 250MVA at 6-6kV, 250MVA at 
11kV, and 350MVA at IIkV. 

The units are the same width (ift 94in) as 
the breaker units and thus a circuit-breaker can 
be substituted for an oil switch without serious 
disturbance to the switchboard layout to suit 
a change in operating conditions. 

The oil switches are fitted with manual spring- 
operated mechanisms which remove the dangers 
of hesitancy on the part of the operator when 
closing the switch. The switch contains a 
separate system of “ signal arm”’ blades for 
“main” and “earth’’ connections, both 
“main” and “earth” blades being hinged on 
to a common cable box terminal. The indi- 
vidual blades are operated by separate shafts 
and insulating links, but one common spring is 
employed for the rotation of either shaft. This 
spring mechanism is so arranged that a foolproof 
interlock permits both “‘ main” and “ earth” 
blades of the switch to be open together, but 
only one or the other to be closed at one time. 

The spring mechanism resembles that of the 
NX unit (described in THE ENGINEER, March 28, 
1958, page 461) rearranged to suit the layout 
of the extensible switch. To open or close the 
switch the spring is charged by means of a 
removable handle which is placed over the top 
spigot and associated lever pin and then turned 
through approximately 45 deg. The lever pin 


Extensible oil switch, type SX, for systems up to 
250MVA at 6°6kV and 350MVA at T1k\ 


The ** SX ’’ extensible oil switch (centre) is designed 
to line up with circuit breakers, in composite boards, 
for switching a ring-main or spur feeder or for the 
safe isolation and earthing of cables and connected 
equipment in preparation for maintenance 


will pass over-centre, and then, driven by the 
spring, will pick up the switch shaft driving 
plate and rotate it smartly, thus closing or 
opening the switch. The mechanism is designed 
to give an adequate operating force to the 
switch actuating shaft irrespective of the~ speed 
at which the operator charges the spring ; after 
initial compression, the spring takes the action 
of the switch completely out of the operator's 
control. The opening or closing of the earth 
blades is effected similarly, by applying the 
operating handle to the bottom spigot and 
associated lever pin. 

Each SX unit is made as a self-contained 
structure, the components being jigged for inter- 
changeability. The busbars and oil switch are 
assembled in one structure and can be built into 
switchboards. 

Means are provided for inserting cable testing 
plugs through the top cover of the unit, but 
access to the test orifices can only be made with 
the “‘earth’’ blades closed—which means that 
the “* main” blades of the oil switch must be 
open. With the “earth’’ blades closed it is 
safe to connect cable test voltage leads to the 
test plugs and to open the “earth” just prior 
to applying the test voltage. Opening of the 
“earth’’ blades automatically traps the test 
plugs. These plugs cannot then be withdrawn 
from the test orifices until the “ earth’’ blades of 
the oil switch are returned to the closed position. 

There are other safety interlocks, their func- 
tions being as follows : 

The “earth ’’ blades of the oil switch cannot 
be closed whilst the “ main” blades are in the 
closed position, and vice versa. Both sets of 
switch blades can be in the “ open’’ position. 
Means are provided for padlocking the test 
cover to prevent unauthorised opening, and for 
locking the oil switches in their respective 
“open”’’ or “closed” positions. Auxiliary 
switches can be provided on the rear of the unit 
to facilitate protection in certain system designs. 

The standard Johnson and Phillips cable box 
has three gland positions to facilitate cable entry 
from any direction, but special cable box arrange- 
ments can be supplied. Epoxy resin or Bakelised 
paper bushings can be supplied as required. 

[Reply Card No. E1941} 


Decimal Calculator 


Tuis aid to calculations covers five main 
functions : multiplication, division, fractions, 
percentages and banking interest. It consists of 
ninety-nine pre-calculated tables in card-index 


form and has recently been introduced into 
Britain by K. Miles, 13, Netherhall Gardens, 
London, N.W.3, from Switzerland. The tables 
can be adapted to an almost unlimited variety 
of calculations. Results are read at intersecting 
points of a horizontal and a vertical column, 
and are worked out, up to a certain stage, for all 
numbers from | to 9999. A special feature is 
the fractions which are very useful for technical 
calculations. It is clamed that this calculator gives 
complete accuracy in multiplication, which is 
practically unlimited, and any required number of 
decimal places in division. The divisor is limited 
to four digits. 
{Reply Card No. E1942] 


Heat-Soak-Resistant Pivots 


THERE has been evolved by Electro-Hydraulics, 
Ltd., a form of bearing adapted to use where the 
design cases are high strength with the bearing 
Stationary in one attitude and resistance to heat 
inanother. The particular application prompting 
this design was the undercarriage of an aircraft 
for supersonic cruise, in which at least the outer 
surfaces of the machine will be subjected to 
sustained high temperatures ; considerations of 
weight and structural integrity are expected to 
prevent the main structure being effectively 
insulated and cooled, and hence it becomes 
desirable to bar the heat from components, such 
as the undercarriage, which incorporate hydraulic 
a rubber and fibre parts, or even light 
alloys. 

_ The principle of the temperature-tolerant pivot 
is illustrated below ; in (a) the configuration for 
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Diagram illustrating principle of pivots designed to 
have high strength in one position and resistance to 
heating in another 


load-carrying is depicted, the shaft A being loaded 
in the vertical direction and having flats D cut 
on the sides ; it is supported by the sectors B 
which are designed for high strength. At (4) 
the bearing has been rotated to the insulating 
attitude, and the shaft is now in contact only 
with the insulating material C. 

Even this simplest form of the bearing may be 
designed for, loads in more than one direction ; 
in (c) it is seen how two of these pivots, 90 deg. 
out of phase, form a complete high-strength 
bearing at one end of the travel—in this case a 
third bearing, uniformly of insulating material, 
is provided so that the behaviour while rotating 
shall surpass that possible with the segmented 
housings. Clearly, where different ranges of 
travel are required different numbers of segments 
must be used ; travels of any odd number of 
sixths, eighths, tenths, twelfths, and so on, are 
available. 

It is understood that no practical experience 
with this design has yet been acquired. 

[Reply Card No. E1943] 
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Aluminium Bronze Fabrication 


OVER a period of time there has been close 
collaboration between N. C. Ashton, Ltd., the 
producers of aluminium bronze plate, sheet and 
castings, and W. P. Butterfield, Ltd., the fabrica- 
tors of industrial plant, in an endeavour to 
solve problems related to fabrication of alumi- 
nium bronze. As a result of the association of 





Water and return end boxes 


the two companies, and their determination to 
overcome both major and minor difficulties in 
the welding of aluminium bronze, considerable 
success has been achieved, the tangible results of 
which we were able to see on a recent visit to 
the works of W. P. Butterfield, Ltd., at Shipley, 
Yorkshire. The results in question were fabri- 
cated water and return boxes for a large tubular 
heat exchanger for an oil refinery. 

It is mainly the addition of aluminium to 
copper which produces aluminium bronze, and 
there are a large number of alloys which range 
in tensile strength up to 50/60 tons per square 
inch. For a single phase solid solution alloy, 
the practical upper limit of the aluminium content 
is 8 per cent, the strength increasing progressively 
with the percentage of aluminium added. A 
typical single phase alloy is A.S.T.M. B.169 
Alloy D, which contains 7:5 per cent aluminium 
and 2:5 per cent iron, and has an ultimate 
tensile strength of 35 tons per square inch and 
an elongation of 35 per cent on 2in. This 
particular alloy, which is ductile when cold, 
was used for these fabrications. When the 
percentage of aluminium exceeds 8, a duplex 
alloy is formed which is harder and stiffer than 
the single phase alloy, while the addition of 
other elements such as iron and nickel to the 
duplex alloys results in the formation of a 
nickel-iron-rich phase to produce complex alloys. 
A typical example of the latter alloys is A.S.T.M. 
B.171 Alloy E, which has as alloying elements 
9-5 per cent aluminium, 3-5 per cent iron and 
5 per cent nickel, and an ultimate tensile strength 
of 40 tons per square inch with an elongation of 
10 per cent on 2in. The weld metal used for the 
fabrication work was Nartrode “ E,” which 
conforms chemically with B.171 Alloy E. 

The tough continuous and self-sealing alumi- 
nium film on the surface of the aluminium bronze 
alloys makes them highly resistant to attack by 
sea- water, chlorides and dilute sulphuric and 
hydrochloric acids, so that they compare favour- 
ably with stainless steels in this respect. The 
material, due to its corrosion-resistant properties, 
has been used for pressure vessels, evaporators, 
and for heat exchanger parts which are subjected 
to sea-water attack on one surface and to attack 
by oil distillates, often acid bearing, on the 
other. The weldability of the aluminium bronzes 
is claimed to be comparable with similar materials, 
but, due to relatively high thermal conductivity 
and the formation of refractory oxides, a con- 
centrated heat source and shielded weld pool are 
essential for successful welding of the material. 
Thus, the suitable processes are metal inert gas, 





tungsten inert gas and metal arc, and for the 
water and return box fabrications, shown in our 
illustration, inert gas metal arc welding was 
mainly used. Apart from the process, the 
composition of the weld metal is important to 
achieving a satisfactory weld. By reason of 
their excellent ductility properties when cold, 
the single phase alloys are readily produced in 
wire form. However, single phase alloys are 
susceptible to hot crack- 
ing, so that complex 
alloy wire which is 
reasonably free from 
cracking is better, al- 
though, due to the 
higher strength and 
lower cold ductility of 
the complex alloys, the 
wire is more difficult to 
produce. As _ already 
mentioned, the weld wire 
used for these fabrica- 
tions was a_ homo- 
geneous complex alloy 
containing nickel and 
iron and the metal de- 
posited has an ultimate 
tensile strength of 43 
tons per square inch 
and an elongation of 29 
per cent. 

The boxes consist of 
a ring formed of alumi- 
nium bronze plate rolled 
to a diameter of Sft 10in 
and fitted with a web or 
webs and two mild steel 
flanges. The flanges are 
of 3in by Iltin mild 
steel section, have an outside diameter of 
6ft 6in and are prepared for welding to the 
aluminium bronze assembly by cutting a weld 
groove in the inner edge and applying layer 
welding to its surface. Meanwhile, the alumi- 
nium bronze plate material has been prepared 
by shearing, friction band saw machining and 
by the tungsten arc cutting process as required. 
Two plates, each approximately 21jin wide by 
#in thick, form the ring and are welded together 
before being rolled to the required diameter, 
when the final welds are made. The webs, 
built of gin thick plate with Sin wide flanges, 
one of which is jin thick and the other lin 
thick, are tack welded together and then welded 
in position. The mild steel flanges, preheated to 
about 100 deg. Cent., are then welded to the 
aluminium bronze ring and finished with a 
multi-run back fillet weld. Welding of the webs 
follows, working from the centre outwards, and 
the final welds are those connecting the web 
flanges, which have a bevelled edge preparation, 
to the ring. 

The opportunity was taken to make a tour 
of the works. Of particular interest was a 
composite fabrication in which there were 
thirteen examples of the welding of dissimilar 
metals, mainly by the argon arc process. Included 
were aluminium bronze welded to stainless steel, 
cupro-nickel, monel metal, mild steel and cast 
iron, and stainless steel welded to copper, 
carbon steel and cupro-nickel. Apart from 
the actual fabrication bays, part of the works is 
devoted to the complete fitting-out of road 
tankers with mechanical equipment and tanks 
built by the company. 


{Reply Card No. E195}] 


Solid State Microwave Amplifiers 


THE Institute of Physics announces that its 
Electronics Group, in conjunction with the Radio 
Spectroscopy Group, is arranging a conference on 
“Solid State Microwave Amplifiers,” to take 
place at the University of Nottingham from 
April 6-8, 1960. The subjects to be covered by 
the conference include : (a) masers ; (5) para- 
metric amplifiers; and (c) related resonance 
studies. Accommodation will be available in 
one of the University Halls of Residence. Further 
particulars and application forms are available 
from the Secretary, The Institute of Physics, 47, 
Belgrave Square, London, S.W.1. 


‘ shaft fixture, 





Adjustable Auxiliary Switch 

A NEw auxiliary switch with adjustable contact 
positions for linking mechanical movement with 
the associated electric control, protective, and 
alarm circuits, has been introduced by The 
General Electric Company, Ltd., Magnet House, 
Kingsway, London, W.C.2. 

This switch, designated type SA, is of unit 
construction (as illustrated), and can be built 





‘*SA”’ auxiliary switch with contact position 
adjustable relatively to the operating shaft 


up into composite assemblies for controlling 
up to twelve circuits. The contacts are silver- 
plated with a rating of 30A and are suitable for 
breaking d.c. inductive currents of 18A and 
25A at 240V and L10V respectively. 

Adjustments can be made to the angular 
position of each moving contact reiative to the 
operating shaft by means of a simple vernier 
adjusting mechanism which forms an integral 
part of each moving contact assembly. This 
arrangement enables individual contact assem- 
blies to be pre-set in any one of twenty-one 
effective positions, for a shaft rotation of 90 deg., 
and the timing of the make and/or break of the 
<r auxiliary circuits can be set accord- 
ingly. 

As shown in the second illustration, each 





CONTACT ADJUSTER ic) 


SHAFT FIXTURE 


Adjustable contact assembly of *‘SA”’ auxiliary 
switch 


contact assembly consists of three parts—the 
the contacts, and the contact 
adjuster. The shaft fixture (a) and the contact 
(b) each have four equally-spaced detents which 
engage respectively with an inner and outer 
circle of indents in the knurled contact adjuster 
(c). The inner circle has sixteen indents evenly 
spaced 224 deg. apart, and the outer circle 
twenty indents evently spaced 18 deg. apart. 

By moving the contact adjuster and contact 
together one position, the contact is turned 
through 224 deg. relative to the shaft fixture. 
Then, securing the adjuster and rotating the 
contacts back one notch (i.e. 18 deg.) results in 
a total change of 44 deg. in contact position 
relative to the operating shaft. 

A spring is provided to prevent the contacts 
being moved out of engagement involuntarily dur- 
ing adjustment, while a clamping screw at the 
end of the shaft firmly locks the moving contacts 
once they have been set in the required position. 
A transparent protective cover (not shown in 
the illustrations) is secured by two knurled nuts. 

[Reply Card No. £1953] 
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Factory Fire Warning System 


A COMPREHENSIVE fire warning system has 
been designed by Sound Diffusion (Auto- 
Thermic), Ltd., Portslade, Sussex, and instalied 
in the works of Hoover, Ltd., Perivale, Middle- 
sex. The installation at this works, the floor 
area being some 215,000 square feet, includes 
2000 automatic heat sensitive detectors and 
fifty manual break-glass alarms at the exits. 
The detectors situated in each room, department 
and corridor are connected through an electric 
circuit and are designed to come into effect at a 
preset temperature and indicate the region of a 
fire on a central control panel to be seen in the 
accompanying illustration. For this particular 
installation the works has been divided into 
twenty-six sections, each section being repre- 
sented by a pair of indicator lamps on the control 
panel. Under the practice adopted at the 
Hoover works the members of the full-time 
works fire brigade are alerted upon receipt of 
an alarm and as they proceed to the fire an 
alarm is given over the works loudspeaker 
system. The strength of the full-time fire brigade 
is supplemented by an auxiliary force of trained 
works volunteers who are directed to the fire 


automatic telephone dialling set, which operates 
with a pre-recorded message to summon the 
required assistance. 

As already mentioned, the factory is divided 
up into twenty-six fire areas or sections, and at 
a strategic point in each of these sections there 
is installed a small “‘ pulse box.” A single 
cable wired in a ring circuit interconnects these 
boxes, the start and finish of this cable being 
brought back to the central control equipment. 
Into each of these pulse boxes is connected a 
local ring circuit in which are incorporated the 
detectors and manual pushes associated with the 
section served by the pulse box. Both the main 
ring circuit to the pulse boxes and the sub- 
sidiary rings to the detectors are monitored by 
a continuous current. Relays in each section 
pulse box are themselves held operated by a 
current flowing through their associated local 
co-axle cable loop, the power being derived from 
the main ring. On this twenty-six fire area instal- 
lation there are thus twenty-six individual pulse 
boxes connected with the central equipment in 
a single ring. 

When an alarm ts originated in a fire area the 
relays in the associated pulse box release, and 
an alarm signal is passed via the main ring 

circuit to the central con- 
trol equipment. The 
switching equipment in 
the central control unit 
then operates and se- 
quentially counts around 
the pulse boxes on the 


Central indicator panel of fire warning system at the Hoover works 


over the loudspeakers when the general alarm 
is given 

Three kinds of automatic detectors are used 
in this installation and, according to their 
locations, are set to operate at temperatures 
varying from 120 deg. and 135 deg. Fah. One 
kind of detector used has a link of low melting 
point solder which fails under heat, another 
of break-link cable design having a tensioned 
conductor held by a connection of low melting 
point solder. The third form of detector has 
a circuit completed through bi-metallic strips 
which are actuated to break the connection by a 
rise in temperature. In certain parts of the factory 
detectors are compensated on a basis of rate of 
rise and maximum temperature to provide for 
seasonal temperature fluctuations. 

In addition to the automatic alarm equipment 
the factory internal telephone system can be 
used to notify an outbreak of fire directly to 
the main control room by an employee dialling 
“6.”" It has been decided that the speed at 
which a fire can be detected with the new instal- 
lation would enable an outbreak to be sup- 
pressed by conventional light-capacity factory 
hose and extinguisher equipment. If, however, 
an outbreak should be beyond the capacity of 
works equipment, the County Fire Service can 
be called by the control officer switching on an 


ring until the pulse box 
on which the fire condi- 
tion exists is located. A 
return signal is then 
given from this pulse box 
over the ring circuit and 
the central equipment 
gives a permanent indication of the relevant fire 
area. This indication is by the illumination of 
appropriate lamps on the main display panel 
of the central control equipment. Once the 
alarm condition in that fire area has been 
accepted the central equipment reverts to an 
‘“‘alert’’ condition, to locate any other out- 
breaks that may occur. 

In the event of a fire it is essential that the 
officer in charge at the control room should be 
kept aware of progress of operations by the fire- 
fighting groups. This can normally be done 
using the internal telephone system, but should 
this not be convenient a telephone can be plugged 
into a section box and direct communication 
maintained with the control room. 

Power for the alarm equipment is provided 
by a bank of high-capacity nickel alkaline cells 
which are trickle-charged from the mains 
supply. The entire system is thus completely 
independent of the mains supply and should any 
component in the charger fail or the battery 


charging current fall outside the prescribed 
limits, an immediate fault alarm signal is given. 
A single push-button on the central alarm 
equipment enables the entire system to be 
completely tested in under ten seconds. 

An advantage of this design of fire warning 
equipment is the flexibility afforded by the use 
of co-axial cables for connecting the detectors. 
These cables are not run in conduits and they 
can be quickly and easily clipped on to structural 
members or carried round obstructions. When it 
is required to change a production plant lay- 
out a section, together with its detectors, can 
be accordingly re-positioned without much 
difficulty or loss of time. 

[Reply Card No. E1961] 


Tropospheric Scatter Terminal 
at Nassau 


THe 186-mile over-the-horizon (O/H) 2000 
Mc/s radio communications link between Florida 
City and Nassau in the Bahamas, to which we 
referred in our March 27, 1959, issue, began 
operation on January 17. We illustrate the 
forward scatter site at Nassau, showing the two 
30ft diameter parabolic reflector antenne fac- 
ing Miami. WVhese are common to the two 
10kW_ transmitters and two  dual-diversity 
receivers. in the background is the tower and 
antenna of the 7400 Mc/s line-of-sight micro- 
wave link which carries the baseband signal 


Nassau radio terminal, showing .reflectors of the forward scatter system and 
tower of microwave link with Nassau City 


between the O/H terminal and the telecommuni- 
cations centre in Nassau City, where multi- 
plexing equipment is provided. 

Equipment for the Nassau terminal was 
engineered and manufactured by Standard 
Telephones and Cables, Ltd., Connaught House, 
Aldwych, London, W.C.2, which firm also 
supplied and installed the microwave link with 
Nassau City. The O/H terminal at Florida 
City was supplied by the Kellogg Switchboard 
and Supply Company of Chicago, Illinois, 
and I.T.T. Laboratories, Nutley, New Jersey, both 
S.T. and C. associates ; and by U.S. divisions 
of the International Telephone and Telegraph 
Corporation. The system has a capacity of 
seventy-two trunk telephone circuits, of which 
twenty-four are scheduled for operation initi- 
ally. Later the link will be supplemented in the 
Bahamas by an inter-island v.h.f. telephone 
network, also to be supplied and installed by 
Standard Telephones and Cables, Ltd. 


[Reply Card No. E1962] 
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Large Section Straightening Machine 


THE accompanying illustration shows a large 
section straightening machine recently designed 
and built by Joshua Bigwood and Son, Ltd., of 
Wolverhampton, and delivered to the Indian 
Iron and Steel Company. This machine is 
capable of straightening rolled steel joists up to 
18in by 6in, channels up to 17in by 4in, angles 





Large section straightening machine with pass speeds 


minute 


up to 8in by 8in by lin, and flat bottom rails of 
up to 105 lb per yard weight. 

The machine is built up from heavy steel 
weldments into which steel castings for the 
bearing housings are incorporated. All of its 
alloy steel roll shafts are mounted in massive 
roller bearings. A 150 h.p. motor, supplying the 
main drive for the bottom straightening rolls 
and the vertical spindle pinch rolls at the exit 
end of the machine, is directly coupled to a 
two-speed totally-enclosed reduction gearbox, 
giving pass speeds of 100ft and 180ft per minute. 
The top roll shafts are mounted in substantial 
chocks through which vertical and axial adjust- 
ments are made by geared motor drives. Large 
indicator dials at the top of the machine show 
the vertical settings of the top rolls. 

Operation of the machine will be controlled 
from a conveniently situated desk on which there 
are mounted a reversing drum controller for the 
main motor and forward and reverse push-button 
starters for the vertical and axial top roll adjust- 
ment and for setting of the pinch roll. All the 
reduction and transmission gears are spray 
lubricated, whilst the roll shaft bearings run in 
oil and the other bearings are grease lubricated 
by a “ Farval ’’ equipment. 

The other section straightening machine to be 
seen on the right of the large machine in the 
illustration is the smallest made by the company 
and offers an interesting contrast in sizes. Its 
maximum capacity is I4in by I4in by #in angles 
and I4in by in flats. 

[Reply Card No. E1971] 


Electronic Control of Slip Inserter 


THE standard “ Batchcounter’’ of the Elec- 
tronic Machine Company, Ltd., Mayday Road, 
Thornton Heath, Surrey, has been combined 
with a Soag slip inserter to provide a system 
for the automatic insertion of marker slips at 
preset intervals in piles of paper, board, tin- 
plate, or other forms of sheet. In the accom- 
panying illustration the light head and photo- 
cell which provide the input to the counter are 
seen on the right. These are fitted on the 
machine from which the output is to be counted 
at a position where a gap occurs between the 
sheets passing through. The required batch 
number is then set up on the “ Batchcounter ” 
by means of the three rotary switches, and each 
time this number is reached a pulse from the 
counter closes a relay which starts the fractional 


of 100ft and 180ft per 





horsepower motor in the slip inserter. A friction 
drive from the motor feeds the strip of foil 
forward and operates a cam mechanism con- 
trolling a guillotine cutter and grippers at the 
end of the arm. After cutting, the slip is placed 
in position on the pile by the grippers. The 
progress of the count is indicated by the dekatron 
tubes on the ** Batchcounter ’’ and the cumulative 
total appears on a “* cyclometer *’ form of display. 

The installation works 
on a normal 200V 
250V a.c. supply. The 
insertion arm is made in 


different lengths according to requirements and 
the height is adjustable between 3ft and Sft 6in. 
It inserts a slip 44in long by {in wide at rates 
up to thirty per minute. 

[Reply Card No. E1972] 


Non-Wetting Humidifier 


To counteract the drying-out effects of central 
and other forms of heating, Aerosol-Turbo, 
Ltd., of 14, Cross Belgrave Street, Leeds, 2, 
has introduced its “ Aerosolette,’ which is 
illustrated herewith, and which is a portable 
humidifier measuring llin in diameter by 104in 
high and weighing 101b. Lack of the correct 
amount of moisture in the air can affect health 


Portable non-wetting humidifier 
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and cause physical damage to the contents of 
any space, but when a cold room is heated the 
relative humidity decreases automatically. To 
restore the correct relative humidity it is necessary 
to introduce additional moisture without, of 
course, producing wetting effects. This, it is 
claimed, is achieved by the “ Aerosolette”’ 
non-wetting humidifier which is suitable for the 
average size room, and can disperse effectively 
germicides, insecticides, deodorants, &c. The 
machine effects complete atomisation of liquids 
into micro-aerosols, and the introduction of free 
air assists in their dispersal. The tiny particles have 





Components of slip-inserting system, showing light head and photocell electronic 
counter, and insertion mechanism 


such a high surface tension that they are “ dry ” 

in effect. The ‘‘ Aerosolette’’ emits about one 

pint of water per hour and consumes 60W. 
[Reply Card No. E1973} 


Power Hammers 


WE are informed by B. and S. Massey, Ltd., 
Openshaw, Manchester, that drop forgers have 
in recent years shown an increasing interest in 
counterblow hammers originally designed by the 
firm some thirty years ago. As a result of this 
demand, the design of this type of machine has 
been completely revised to meet the severe 
conditions imposed by modern drop forging 
practices. The counterblow hammer has two 
vertically opposed tups, the lower one of which 
rises to meet the upper as the blow is struck. 
With this design the hammers are well suited 
for installation where ground conditions are 
unsuited to supporting the weight of a fixed 
anvil hammer and where ground vibration must 
be kept to a minimum. 

These counterblow hammers are operated 
with steam or compressed air at 6/7 atmospheres 
and are made in ten sizes, covering a rated blow 
energy from 43,500ft-lb to 290,000ft-lb. A 
recently introduced improvement is a_ belt 
coupling compensating gear which ensures equal 
tension at all times in the belts that couple the 
top and bottom tups. 

This firm’s pneumatic power hammers are now 
fitted with a new design of foot-lever guard 
which is stated to be very effective in service. 
For use on its drop hammers, a range of nylon 
belts is now being marketed, and these belts are 
claimed to give a longer life and be superior in 
many ways to woven hair belting previously in 
general use. An improved form of friction brake 
and hold-up band lining is also being marketed 
for application on the company’s design of 
self-contained and “* Marathon ”’ drop hammers. 

[Reply Card No. E1974] 


Rocket Astronomy 


A SMALL travelling exhibit on Rocket Astro- 
nomy has been lent to the Science Museum by 
the United States Naval Headquarters. Pictures 
showing the launching of rockets, photographs 
of the sun taken from the rockets, and an actual 
camera which has been recovered after use in a 
rocket are included in the exhibit, which is 
explained by a recorded — commentary. 
The exhibit is open until the end of February. 
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Wages and Hours 


The claim for a wage increase of £1 
a week and a reduction of the working week 
to forty hours in the engineering industry 
was rejected for the second time on Tuesday 
at a meeting between the Engineering and 
Allied Employers National Federation and 
the Confederation of Shipbuilding and 
Engineering Unions. At the last meeting, 
on November 24, the employers had offered 
to reduce the working week to forty-two and 
a half hours, pointing out that that offer 
would have to be regarded as a full settle- 
ment of the claim. The unions were unwill- 
ing to accept this and earlier this month 
re-submitted their claim for a wage increase 
and a forty-hour week. On Tuesday, the 
employers’ representative informed the unions 
that they could not agree to a wage increase 
but were prepared to concede a forty-two 
hour week. This was refused by the unions 
although they did agree to a meeting next 
week of a joint sub-committee which will 
examine the application of a forty-two hour 
week to piece rate workers. 


Meanwhile, the Civil Engineering Con- 
struction Conciliation Board has announced 
this week that agreement has been reached 
for a forty-hour week to be worked in the 
four winter months, November to February 
inclusive. This agreement includes a com- 
pensatory wage increase of I4d. an hour 
and an increase in overtime premiums from 
time-and-a-quarter to time-and-a-half for 
the first two hours of overtime. The unions 
had originally claimed a forty-hour week 
throughout the year without loss of pay, 
plus a wage increase of 4d. an hour. 


Steel Development Projects 


The Iron and Steel Board has given 
its consent to a revised proposal by the 
Steel Company of Wales, Ltd., for its 
“fourth development plan” (THE ENGINEER, 
December 18, 1959) which will increase the 
steelmaking capacity of the Abbey Works 
at Port Talbot from 3,000,000 to 3,600,000 
ingot tons a year and the company’s produc- 
tion of sheet and tinplate by 400,000 tons a 
year. This consent has been given on the 
basis that arrangements will be made to 
enable large ore-carrying ships to be used. 
In response to a request from the Board, 
the company has decided to exclude from 
its present plan the hot strip mill. This 
should prove a more economical way of 
securing an adequate margin of productive 
capacity over likely demand, while avoiding 
the risk of creating an undue excess of hot 
strip mill capacity and of widespread under- 
loading for some years of these large units 
of plant. It is stated that the change has 
been made possible as a result of an offer 
by Richard Thomas and Baldwins, Ltd., to 
roll slabs from the Abbey Works in the hot 
mill now under construction as part of its 
new Spencer Works, near Newport. The 
hot rolled steel coils will be returned to the 
Steel Company of Wales, Ltd., for conversion 
into steel sheets and tinplate. The agreement 
between the two companies will operate for 
a minimum period of five years. The 
capital cost of the Steel Company of Wales 
plan is thereby reduced from the original 


figure of £33,000,000 to approximately 


£20,000,000. 

The Board has also given its consent to 
an extension by Colvilles, Ltd., of the original 
strip mill proposals which provided for 
230,000 tons of sheet a year. The extension 
now agreed will raise the company’s potential 
sheet production to 500,000 tons a year. 
The additional coke oven capacity which 
forms part of the extended proposals is the 
subject of consultation with the National 
Coal Board and others concerned. 


Overseas Trade 


The Board of Trade has stated that 
the United Kingdom’s exports last year were 
5 per cent higher in value and 4 per cent 
greater in volume than in 1958. Between the 
two years, imports increased by 64 per cent 
in value and in volume, but re-exports 
declined by 8 per cent owing to much smaller 
shipments of rubber to the U.S.S.R. last 
year. 

The total value of engineering products 
exported grew by 3 per cent in 1958 and a 
further 6 per cent in 1959. But, the Board of 
Trade says, “‘ the implied continuous increase 
was confined to a few categories of products.” 
Exports of non-electrical machinery (exclud- 
ing aero-engines) in total increased by 9 per 
cent in 1959, after a slight decrease in 1958. 
This category was sustained by a strong 
increase throughout the period in exports of 
agricultural tractors, the value of which rose 
from £65,000,000 in 1957 to £80,000,000 in 
1959. Other kinds of machinery showing 
substantial increases between 1957 and 1959 
included internal combustion engines, rising 
from £55,000,000 to £61,000,000, boilers 
and steam engines, from £25,500,000 to 
£27,000,000, and office machinery, from 
£19,000,000 to £21,500,000. Exports of 
excavating and earth-moving machinery 
showed a particularly strong recovery last 
year of 22 per cent, after a fall of 16 per cent 
in 1958. Exports of electrical machinery, 
apparatus and appliances were 4 per cent 
higher last year than in 1958. There was a 
considerable increase in exports of radio 
apparatus and valves but a fall in the value 
of exports of electric wires and cables, which 
was caused partly by the fall in the price of 
copper. 

Exports of cars and chassis increased by 
19 per cent in value in 1958 and in 1959. 
The growth in car exports to North America 
was sufficient to account for the increase in 
both years, Canada taking an increasing 
share, particularly towards the end of last 
year. Exports of commercial vehicles and 
chassis, which fell during 1958, rose again 
last year and regained the 1957 level, the 
main increase coming towards the end of the 
year. 


Shipbuilding Orders 

The Shipbuilding Conference an- 
nounces that during December, 1959, con- 
tracts for thirty-one ships of 122,000 tons 
gross were received, bringing the total of 
orders secured by British shipbuilders during 
the last quarter of the year to sixty-nine 
ships of 172,000 tons gross. This makes the 
total of orders received during 1959 198 


ships of 319,000 tons gross, compared with 
the 1958 returns of 144 ships of 497,000 tons 
gross. The latest contracts brought the 
industry’s order book at December 31, 1959, 
to a total of 498 ships of 4,169,000 tons 
gross, valued at £625 million, of which about 
19 per cent is for foreign account. The 
corresponding figures at the same date in 
1958 were 611 ships of 5,430,000 tons gross. 
Of the total tonnage on order, more than 
2,000,000 tons have yet to be laid down, a 
figure which includes many ships, the con- 
struction of which has been postponed 
pending improvement in the shipping posi- 
tion. 


Unemployment 


The Ministry of Labour reports an 
increase of nearly 40,000 in the number of 
unemployed in Great Britain between Decem- 
ber 7 and January 11, the total registered as 
out of work on the latter date being 460,501 
(336,572 men and 123,929 women). Of that 
number, 12,247 people were reported to be 
“temporarily stopped.” It is stated that the 
January figure is 2-1 per cent of the estimated 
number of employees ; a year ago the figure 
was 2-8 per cent. 

It is interesting to recall that the fiftieth 
anniversary of the opening of the national 
Employment Exchanges occurs on February 
1. They were established in 1910, under the 
Labour Exchanges Act, 1909, which was 
introduced into Parliament by Sir Winston 
Churchill, who was then President of the 
Board of Trade. That Act gave the Board 
of Trade authority to set up exchanges for 
collecting and furnishing information about 
people seeking workmen and workmen 
seeking employment. Originally, the scheme 
provided for 250 exchanges ;_ to-day there 
are just over 900 exchanges and more than 
100 sub-offices and branch employment 
offices. It is estimated that during the past 
fifty years, the exchanges have been respons- 
ible for filling over 100 million vacancies. 
The latest figures show that in the five-week 
period ended January 6, the exchanges filled 
175,000 vacancies. The number of vacancies 
notified but remaining unfilled on January 6 
was 245,000, which was 5000 fewer than in 
December. 


Engineering Production 


The Board of Trade’s latest statistics 
indicate that production in the engineering 
and electrical goods industries last October 
was slightly greater than in September and 
was 13 per cent higher than in October, 1958. 
Preliminary estimates for November show 
that production was higher than a year 
earlier, though the increase was less than in 
October. Orders on hand for engineering 
and electrical goods, mainly for capital goods, 
ceased to fall in the first quarter of last year 
and remained virtually unchanged until the 
end of October. The preliminary estimates 
for November indicate little change. The 
index of orders on hand (January, 1958 =100) 
has been computed for November as 89 for 
export and 90 for the home market. That 
shows an upward movement of five points 
and one point respectively since April, 1958. 
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Appointments 


Mr. J. F. Nasu, A.M.I.E.E., has been appointed 
chief engineer of Auto Diesels, Ltd. 

Mr. J. L. STEANE has joined the staff of The Bronx 
Engineering Company, Ltd., as sales engineer. 

Mr. K. W. Sims has been appointed export pro- 
motion manager of C. C. Wakefield and Co., Ltd. 

Mr. C. R. Evans has joined Servomex Controls, 
Ltd., as manager of the chemical instruments division. 


COMMANDER V. M. LAKE, R.N. (Rtd.), M.I.Mar.E., 
has joined the staff of Caird and Rayner, Ltd., as 
technical manager. 

Mr. CHARLES N. FREESTON, A.M.I.E.E., has been 
appointed group projects engineer for the Frederick 
Braby group of companies. 

Dowty Group, Ltd., has announced that Mr. 
Donald Campbell has been appointed managing 
director of Dowty Marine, Ltd. 

Mr. Curtis M. KLAERNER has been appointed a 
director of Mobil Oil Company, Ltd., in place of 
Mr. Arthur L. Lanckton, who has resigned. 

R. AND W. HAWTHORN, LesLie (SHIPBUILDERS), 
Ltd., announces that Mr. R. Ibison has been appointed 
general manager in succession to Mr. C. Stephenson. 


Sir HAROLD RoxsBeE Cox, M.I.Mech.E., has been 
appointed chairman of the National Council for 
Technological Awards, in succession to Lord Hives, 
who has retired. 

PoLyPENCcO, Ltd., has announced the appointment 
of Mr. S. Sharp as its sales engineer for the north- 
eastern counties, comprising Yorkshire, Northumber- 
land and Durham. 

Mr. ALAN J. Marzes, A.M.I.Mech.E., has been 
appointed technical manager of Ransome and Marles 
Bearing Company, Ltd., and will take up his new 
duties on February 1. 

FERRANTI, Ltd., announces that Mr. W. D. H. 
Gregson, A.M.I.E.E., former London manager, has 
now taken up his post as assistant general manager 
of the company’s Scottish group. 

Tue UNITED KINGDOM ATOMIC ENERGY AUTHORITY 
announces that Mr. J. B. Laurie, M.I.E.E., has taken 
up the new appointment of general manager (com- 
mercial) at the production group headquarters, 
Risley. 

Bryce ELECTRIC CONSTRUCTION COMPANY, Ltd., 
announces that Mr. D. D. Hogg, A.M.LE.E., has 
been appointed contracts manager. Mr. J. O. M. 


Palmer, A.M.LE.E., has been appointed chief 
engineer. 
Mr. C. W. HAMILTON, managing director of 


McCall and Co. (Sheffield), Ltd., and McCalls 
Macalloy, Ltd., has been elected president of the 
Prestressed Concrete Development Group for the 
coming year. 

THE BRITISH BROADCASTING CORPORATION has 
announced the appointment of Mr. W. L. Nicoll, 
A.M.LE.E., as engineer-in-charge of the Kirk o° 
Shotts television and v.h.f. sound broadcasting station 
in succession to the late Mr. J. Cleland. 


Mr. W. H. WeNTWorRTH PING has been appointed 
general sales manager of Firth-Vickers Stainless 
Steels, Ltd. Mr. D. G. Gill-Davies has been 
appointed export sales manager, and Mr. D. W. 
Smith, assistant export sales manager. 

PLENTY AND Son, Ltd., has announced the retire- 
ment of Mr. W. H. S. Aplin, after more than twenty 
years’ service. Mr. J. F. Hall-Craggs, director in 
charge of the filter and chemical plant division, has 
been elected to fill the vacancy on the board. 


Mr. H. P. Barker, M.I.Mech.E., M.I.E.E., 
chairman and managing director of Parkinson Cowan, 
Ltd., has been elected chairman designate of the 
British Institute of Management and will succeed 
Lord Verulam at the annual general meeting in 
October. 

Cocxsurns, Ltd., states that Mr. L. W. Noble, 
formerly manager of North Shields branch works 
has been appointed manager, London office, and 
Mr. W. A. Duckworth has been appointed as 
manager of a new office which has been opened in 
Manchester. 

BABCOCK AND Witcox, Ltd., announces that Mr. 
A. S. Peacock, A.M.I.Mech.E., has been appointed 
purchasing controller with effect from February 1. 
Mr. J. S. Greenhalgh will relinquish his appointment 
as purchasing controller with effect from February 1, 
and will manager, construction equipment 


division. 


BRIGADIER H. P. CROSLAND, chairman and manag- 
ing director of Metal Traders, Ltd., has been elected 
chairman of the Zinc Development Association for 
1960. The former chairman, Mr. R. T. de Poix, 
will continue as a member of the Council of the 
Association. 


British ENGINE, BOILER AND ELECTRICAL INSUR- 
ANCE COMPANY, Ltd., announces that Mr. R. R. 
Mason, general manager, has been appointed a 
director. He will retire from the position of general 
manager on April 30, and will be succeeded by Mr. 
K. W. Bradshaw. 


Dr. C. A. Hart has been appointed to succeed 
Mr. G. H. A. Hughes as director of the London 
Master Builders’ Association. He will take up his 
duties as director designate at the beginning of 
April and assume full responsibility on September 1, 
when Mr. Hughes retires. 


ENGLISH STEEL CORPORATION, Ltd., announces 
that Dr. H. H. Burton will retire from the board of 
directors on January 31, but will continue as research 
consultant to the Group until December 31, 1960. 
Mr. T. R. Middleton has been appointed a director, 
and director of research, with effect from February 1. 


CENTRAL ELectTRICITy GENERATING BoarpD states 
that Mr. Gordon Blain has been appointed fuel 
supplies officer to take charge of the fuel supplies 
branch of the operations department. He will be 
assisted by Mr. L. A. Didlick, who has been appointed 
fuel officer (supplies and technology) and by Mr. 
J. Laing, transport officer. 


Mr. C. H. Spens, M.1.C.E., has been appointed 
chief engineer of the Ministry of Housing and Local 
Government, in succession to Sir George 
McNaughton, M.I.C.E., M.I.Mech.E., who is retiring 
on January 31. Mr. R. A. Elliott, A.M.LC.E., a 
senior engineering inspector, succeeds Mr. Spens as a 
deputy chief engineer in the Ministry. 

Tue Exectrictry CouNciL announces that Mr. 
F. L. Harris, M.1LE.E., regional safety officer for 
Yorkshire and the north-eastern region, has been 
transferred to the Midlands and East Midlands 
regions. Mr. E. K. Clarke, A.M.LE.E., will be 
regional safety officer, Yorkshire and north-eastern 
region, in succession to Mr. F. L. Harris, with effect 
from February 15. 


Mosit Or Company, Ltd., states that Mr. B. R. 
Fraser has been appointed manager of a new manu- 
facturing department at Caxton House, Tothill 
Street, London, S.W.1. He is responsible for 
co-ordinating the work of Coryton refinery, the 
blending works at Wandsworth and the blending 
works and grease plant at Birkenhead. Mr. J. W. 
Bartholomew has succeeded Mr. Fraser as manager 
of the refinery at Coryton, and Mr. C. E. Bean has 
been appointed assistant refinery manager. 


JosEPH SANKEY AND Sons, Ltd., announces that, 
following the resignation by Mr. K. S. Peacock from 
the position of chairman, Mr. H. F. Hodgson, 
managing director, has been appointed chairman and 
managing director. Mr. Peacock remains a director. 
Mr. G. B. Sankey, previously director and general 
manager of Hadley Castle Works, has relinquished 
that appointment on being appointed assistant 
managing director, but will retain special respons- 
ibilities for the operations of Hadley Castle Works. 
Mr. J. R. Martin, a director of the company, has been 
appointed general manager of Hadley Castle Works. 
Mr. R. P. Brookes, Mr. F. W. J. Hibbard and Mr. 
W. W. Watt have been appointed directors. 


REYNOLDS T.I. ALumiNiuM, Ltd., and THe BritisH 
ALUMINIUM ComPANY, Ltd., state that, as plans for 
the merging of their resources are now well advanced, 
the following changes of appointments are announced. 
The changes will take effect from February 1 and, 
pending completion of the plans, the new appoint- 
ments will cover the operations of both companies. 
Mr. Gerald Lacey, commercial director, The British 
Aluminium Company, Ltd., to be executive director 
(forward planning). Mr. G. A. Anderson, director 
and sales manager, The British Aluminium 
Company, Ltd., to be director of products and 
development. Mr. Basil James, chief executive (sales), 
Reynolds T.I. Aluminium, Ltd., to be director of 
sales. Mr. J. Salter, director and general production 
manager, The British Aluminium Company, Ltd., to 
be director of engineering. Mr. Paul R. McGehee, 
chief executive (production), Reynolds T.I. Alumi- 
nium, Ltd., to be director of production (manu- 
factured products). Mr. W. B. C. te, 
director and general production manager, The 
British Aluminium Company, Ltd., to be director of 
production (primary products). 





Business Announcements 


THE LiIGHTFOOT REFRIGERATION COMPANY, Lid., 
has opened a new branch office at Canute Road, 
Southampton. 


THe STAVELEY COAL AND IRON ComPANy, Ltd., 
has acquired the capital of Cyril Adams and Co., 
Ltd., New Barnet. 

IsMAILIA VALVE CoMPANY states that its temporary 
address is 21, Kensington Park Gardens, London, 
W.11 (telephone, Park 4920). 


METALOCK (BRITAIN), Ltd., has opened an office 
at Windsor Chambers, Bearwood Road, Smethwick, 
Birmingham, 41 (telephone, Bearwood 2799). 


British INSULATED CALLENDER’s CABLES, Ltd., 
states that the telephone number of its Erith Works, 
power cable division, has been changed from Erith 
3030 to Erith 33030. 

WEBLEY AND Scort, Ltd., announces that its 
address is now: offices, Park Lane, Handsworth, 
Birmingham, 21 (telephone, West Bromwich 2821) : 
works, Birmingham Road, West Bromwich. 


D. NAPIER AND Son, Ltd., has purchased a fleet of 
nine Convairliner 340 aircraft from United Air Lines, 
Inc., in order to establish a reserve of aircraft for 
immediate conversion to “ Eland’’ engines and 
delivery. 

G. aND J. Wer, Ltd., states that the name of its 
service subsidiary in London and south-east England, 
W. R. Skinner, Ltd., has been changed to Weir, 
Drysdale Service (London), Ltd. The address at 
Caxton Street North, E.16, remains the same. 


Lee GurInness, Ltd., has announced that its main 
sales engineering and contracts departments have 
been moved from the company’s headquarters and 
factories in Northern Ireland to a newly-opened 
office at 25, Victoria Street, London, S.W.1 (telephone, 
Abbey 6762). 


TURRET GRINDING WHEEL Company, Ltd., Turret 
Works, Sunbury-on-Thames, announces that it has 
been appointed United Kingdom distributor for 
Diamond Boart blades for cutting germanium and 
silicon, manufactured by Diamond Tool Associates, 
Hawthorne, California, U.S A. 


Simmonps Agrocessorigs, Ltd., Treforest, South 
Wales, has formed a company in Western Germany 
in association with Mecano-Bundy G.m.b.H., of 
Heidelberg, for the manufacture and sale of Spire 
Speednuts and other fastenings. The new company 
will be known as Mecano-Simmonds G.m.b.H. 


British OxyGeN Gases, Ltd., has undertaken 
development work in the United Kingdom in the 
tungsten arc cutting process, and is now marketing 
the equipment in arrangement with Union Carbide, 
Ltd. This process was originally developed by the 
Linde Company of the Union Carbide Corporation 
for form-cutting readily oxydised metals, such as 
aluminium, stainless steel, titanium and copper. 
The process depends upon a non-consumable elec- 
trode working in a gas stream and cuts these metals 
at a high rate. 

DuRAPIPE AND Fittincs, Ltd., Durapipe Works, 
Winnock Road, West Drayton, Middlesex, states 
that a merger has been arranged with the plastic 
division of H. Incledon and Co., Ltd. Both com- 
panies are in the Incledon and Lamberts, Ltd., group, 
and the integration of their plastic activities has been 
arranged with the object of increasing i and 
improving the service to their customers. The 
combined organisation, which will continue under 
the name Durapipe and Fittings, Ltd., will operate 
from Winnock Road. H. Incledon and Co., Ltd., 
will continue its other activities from its new and 
enlarged premises at Incledon House, 57, Sparkenhoe 
Street, Leicester. 


STEEL AND Co., Ltd., has made an agreement with 
Unit Crane and Shovel Corporation of Milwaukee 
whereby the Corporation will manufacture Coles 
cranes in Milwaukee and will market these throughout 
U.S.A., Canada and Mexico under the name of 
“ Unit-Coles,” and R. H. Neal and Co., Ltd., will 
manufacture Unit cranes, excavators, draglines and 
backhoes in Grantham, and will market them 
throu t the world with the exception of U.S.A. 
Ca and Mexico under the name of “ Neal-Unit,”’ 
and subject to the existing Unit franchises in Aus- 
tralia, Union of South Africa, and the Benelux 
countries. A sales has been registered, 
under the name Interna Crane and Excavator 
Corporation, with headquarters in New York for 
marketing Coles cranes and Unit cranes and exca- 
vators}in the South and Central American Republics. 





Socoman Prestressed Pipeline 


South 


in 
Africa 


BY OUR SOUTH AFRICAN CORRESPONDENT 


HE laying of a Socoman-Freyssinet pipe- 

line of prestressed concrete alongside a 
steel pipeline, both supplying water from the 
Umgeni Dam to Durban, should provide, in the 
years to come, some interesting data on the 
relative merits of these two installations. This 
pipeline, and also that from the Churchill Dam 
to Port Elizabeth, were constructed by the 
Socoman Company of South Africa, a sub- 
sidiary of the French organisation [which 
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created the Socoman pipe twenty years ago. 

Socoman pipes have been constructed to 
meet pressures varying from 57 lb to 785 lb per 
square inch, and it has been reported that tests 
on a 63in penstock section in France passed the 
950 Ib per square inch mark. Many of these 
pipelines have been laid in North Africa where 
the constant growth of water requirements 
necessitates the development of water supplies 
to the cities and farms from storage points 
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PRIMARY PIPE 
(CENTRIFUGED CONCRETE) 


ig. 1—To form a joint a rubber gasket is wedged between jointing pieces at 


the ends of the pipe sections 


Fig. 2—Apparatus for raising Socoman pipes to higher levels 
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In concrete-lined steel pipes, the steel wall is 
stressed in tension and water-tightness dimin- 
ishes as the elongation of the concrete increases. 
Seepage through to the steel, with consequent 
corrosion, is therefore always possible. Even if 
the concrete of such pipes is spirally reinforced, 
the chances of separation of the concrete from 
the steel cylinder remain. 

The Socoman-Freyssinet pipe, which is de- 
signed to eliminate these shortcomings, is shown 
below. It is composed of a cylinder of centri- 
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Fig. 4—Details of Socoman prestressed pipe 


fugally cast concrete A, compressed longitudinally 
by the hard steel wires B which are stressed 
between two cast iron end rings C which serve 
as joint rings. This core is wrapped circum- 
ferentially with a continuous helix of high 
elastic limit wire D, wound under tension. The 
exterior coating of concrete FE, vibrated in place 
after the wrapping, ensures the protection of 
the wire. 

Fig. 1 shows the joining of two contiguous 
pipes. This is performed by wedging a rubber 
gasket between the two cast iron joint rings. 
These rings have been designed to provide a 
tight joint, regardless of the pressure, combined 
with sufficient flexibility for the pipe to adjust 
itself to the settlement of its bedding. 

The prestresses are calculated so that in 
no case is the concrete stressed in tension while 
subjected to simultaneous internal pressure and 
external loads. It is claimed that should an 


Fig. 3—Raising pipes to 
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accidental pressure surge occur, the concrete 
will open up momentarily, permitting escape of 
the Jiquid, but, under the ensuing reduction in 
pressure, the concrete will close up due to the 
effect of the spiral reinforcement, and the pipe 
will regain its original compactness and water 
tightness. 

The structural apparatus used for raising the 
sections of pipeline to higher levels is shown in 
Fig. 2, while Fig. 3 illustrates this in the process 
of raising a pipeline to the level of a river viaduct. 
The heading illustration shows such a viaduct 
in the completed state. 


New Railway Station at Cape Town 


Ir is now estimated that the new railway 
administrative offices at Cape Town will be 
completed by the end of 1960 and the railway 
station completed by about the middle of 1964. 
The total area covered will be in the region of 
39 acres. 

The new station is being built on the seaward 
side of the present station, the track between 
Cape Town and Woodstock being relaid and 
Woodstock station rebuilt. Fig. 1 shows the 
work in progress. The suburban platforms are 
in the centre of the picture and those for the 
main line trains are to the left. The area in the 
foreground will be the site of the concourse. 

There will be twenty-four platforms of which 
five will be for main line trains, two for non- 
European trains and the remaining seventeen 
for the suburban trains serving Bellville, Cape 
Flats, and Simonstown lines. The main line 
platforms will be approximately 1500ft long 
and the suburban ones about 740ft. A con- 
course will run along the terminal end of all 
the platforms. 

The main station building, fronting on 
Addersley Street and situated opposite the ends 
of the main line platforms, is to be a four-storey 
building. Main line platform 24 will be flanked 
on the seaward side by a parcels building SOOft 
long to handle all parcels and incoming baggage. 
There will be four dock platforms for the work- 
ing of baggage and parcels traffic. The main 
concourse, running the full width of the twenty- 
four platforms on the Adderley Street side, will 
contain ticket offices and waiting rooms for 
European passengers. A_ pedestrian tunnel 
under the extended street will give access from 
the concourse to the parade. Non-European 
station facilities will be provided in two separate 


Fig. 1—Work in progress on the platforms 


buildings straddling the tracks at the entrance 
to the station. 

Facilities for handling postal matter are being 
installed and will consist of a chamber for sort- 
ing mails underneath the main line platforms 
and the distribution of these mails by conveyor 
systems through tunnels between the post office 








in Parliament Street and the mail chamber, and 
also for incoming mail between the Woodstock 
end of the station and the mail chamber. Incom- 
ing mail will be fed directly from each main line 
platform into chute-houses connected with the 
postal tunnels and conveyor systems. 

Fig. 2 shows one of these tunnels under con- 
struction with the new platforms and shelters 
above and to the left. Work is at present con- 
fined to the construction of platform walls and 
roofing, postal tunnels and pedestrian subways. 
It is proposed to open the new station in stages 
as the work is completed. 


Small Aluminium Alloy Craft in 
Durban Waters 


ALUMINIUM alloys have now demonstrated 
that they are well suited for the building of 
small craft of many kinds. The ability of the 


metal to resist corrosion in fresh and salt water 
means long life with little or no 


maintenance. 
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and lightness are the main features of this 


virtually all-purpose runabout. It has a maxi- 
mum beam of 5ft 8in, is 14ft long—plenty of 
room for fishing—and weighs only 260 Ib, includ- 
ing the motor. Its general configuration is clear 
from the accompanying illustration. 


The hull form enables it to plane easily 
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Method of construction 


and, powered by an 18 h.p. outboard motor, 
its maximum speed is between 20 and 25 knots. 
Its draught, when carrying four adults, does 
not exceed 6in. 

The hull is made of 
MS57S half-hard 14 s.w.g. 
sheet, with a keel and 
two chine strakes of 
50 s.w.g. extruded flat 
bar. The gunwale is 
made from extruded 
square aluminium alloy 
tubing split and set 
diamond-wise over the 
side plating on to which 
it is welded.. The genera! 
method of construction 








Aluminium alloy boat 


It is on record that some ships’ lifeboats made 
of aluminium have been in service since 1935 
and are still in excellent condition. An additional 
advantage is the fact that modern aluminium 
alloys combine great strength with light weight: 


an overall reduction in weight, draught and 
size of the power unit can, therefore, be achieved. 

The boat illustrated in the accompanying 
photograph was built by A. J. Howes (Pty.), 
Ltd., of Durban, which has recently entered the 
boat-building industry. Designed primarily for 
fishing—and also for water-ski-ing—spaciousness 





is depicted above. 
The plating is bent out 
against the chine strakes 
and the formed keel 
plates come out from the 
keel—to which they are 
welded—to meet the 
side plates at a weld 
below the chine strakes. 
All welding was done 
using an argon tungsten 
welding set: jin MS57S 
plate enables the stern to take the weight of 
the motor. 

Four aluminium alloy flotation tanks are 
fitted to the boat, two as thwarts and two 
individual tanks each side at the stern. These 





Fig. 2—One of the new tunnels under construction 


tanks act as stiffeners for the transom and add 
considerably to the overall strength of the hull. 
Flooring is made from “Z” and “top hat” 
extruded aluminium alloy sections which are 
riveted into position. The aluminium and alloy 
sheet and extruded sections were supplied by the 
Aluminium Company of South Africa, Ltd. 
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Asphalt Drying and Mixing Plant 


Fig. 1—Asphalt plant in transport position 


‘TH range of asphalt plants made by H. Nielsen 
og Sén Maskinfabrik A/S, Copenhagen, has 
been extended by the self-contained, portable 
plant shown in the accompanying _illus- 
trations. 

The “Via Nova’’ model “VN Combi’’ consti- 
tutes a compact machine with a capacity of 
15 tons per hour at 7 per cent humidity, and 
25 tons per hour at 2 per cent humidity. It has 
a two-compartment cold aggregate feeder with 
cold elevator, and a drying and mixing section 
comprising a drum dryer, drum feed belt, oil 
burner, combined high- and low-pressure pans, 
and an 80cm diameter cyclone precipitator with 
filter gate in the bottom outlet. In addition, 
the plant is equipped with two 64 cwt oil tanks, 
closed hot elevator, hot storage bins, precision 
scales for stone materials and filler, and a twin- 


shaft mixer with abrasion-resistant wear plates. 

The asphalt boiler is fitted with a kerosene 
burner and arranged to melt asphalt in barrels. 
It has a capacity of 5 tons, or 7 tons without the 
special means for barrel melting. A device 
equipped with circulating and charge pumps 
serves to measure accurately the quantity of 
asphalt. 

The plant is powered by a six-cylinder, 75 h.p. 
diesel engine, and is mounted on rubber tyres. 
It can be erected in the course of a few hours or 
re-arranged into its transport position when it 
is suitable for road or rail transit. 

In operation, the plant is run from a central 
position by means of five control levers which 
proportion the stone and filler, add the asphalt, 
and open or close the counterbalanced grate 
of the mixer. 


Fig. 2—Drying and mixing plant for asphalt in operation 


Seven-Mile Descent of Bathyscaphe 


AT 2.10 a.m. on January 23, the bathyscaphe 
“‘ Trieste’? reached the bottom of the sea at 
37,800ft in the Marianas trench, the deepest 
known point of the oceans. The descent began 
at 9.22 p.m. on the preceding night, and after 
staying at the bottom for thirty minutes, the 
craft ascended and broke surface at 5.57 a.m. 
The descent was made by Monsieur Jacques 
Piccard, the Swiss scientist, and Lieutenant 
Don Walsh, of the United States Navy. The 
two men survived their eight-and-a-half hours 
stay in the bathyscaphe’s steel sphere without 
ill-effects, except that they appeared to be 
suffering from cold and dampness, the latter 
possibly due to condensation. Preliminary 
reports say that contact with the surface during 
the trip was maintained by sonar telephone 
down to a depth of 3000ft and then ceased. It 
is, of course, a well-known fact that while sound 
is readily transmitted by water, the propagation 
of sound waves is distorted by density gradients 
caused by differences in temperatures which give 
rise to refractions and internal reflections. 

Another point of interest is the question of 
whether life exists at such great depths. Besides 
its great theoretical interest, the matter has some 
practical importance, for in the absence of living 
creatures it might be safe to use the deep oceans 
as dumping grounds for radioactive wastes. It 
appears, however, that living organisms were 
seen when the searchlights were turned on. 

The descent was made during the night so as 
to afford the maximum amount of daylight for 
finding the surfaced bathyscaphe, which 
can be carried a long way from the surface craft. 

The principle of the bathyscaphe was con- 
ceived by Auguste Piccard, father of Jacques 
Piccard and famous for his balloon ascent 
before the war. It is basically a submarine 
balloon, comprising a pressure-resisting steel 
gondola suspended from a float. The oblong 5Oft 
hull, of approximately circular section with pointed 
ends, carries about 30,000 gallons of petrol in 
ten compartments. These compartments com- 
municate with the sea outside, so that inside 
and outside pressures are equal. 

The steel sphere, approximately 6ft 6in in dia- 
meter, is carried under the float. The thickness 
of the sphere is 34in and it possesses two principal 
openings, one for the access hatch and the other, 
at the opposite end, for the observation window. 
The axis of the steel sphere slopes downwards 
so that the hatch is above the midplane, while the 
window is below it. Hatch and conning tower 
are connected by a ladder gangway passing 
through the float. The window takes the form 
of a cone of plastic material. This shape offers a 
large proportion of supported area and at the 
same time gives a large angle of view, while the 
plastic is free from the danger of suddenly 
forming cracks. 

The main ballast is carried in the form of 
steel pellets, which are held in two containers 
fore and aft by keeping the exit passages sealed 
by magnetising the pellets. The arrangement 
“fails safe’’ for if the electrical current stops, 
the ballast is jettisoned and the bathyscaphe 
rises. For movement while submerged, two 
battery-driven propellers are provided, but the 
autonomy of the craft in this way is very limited 
owing to the small capacity of the batteries 
which can be carried. It is possible that the 
problem may be solved in a future design by 
installing a nuclear reactor. 

The bathyscaphe “ Trieste’’ was built in 1953 
and so far has made over 100 descents, including 
a series of deep dives in the Tyrrhenian Sea off 
Naples in 1957. 
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Aluminium Sheet Rolling Mill 





The Mirro Aluminum Company, of 


Manitowoc, Wisconsin, is about to put 


into production an aluminium rolling mill for flat products ranging from heavy- 


gauge sheet to ‘‘ household”’ foil. 


The 240,000 square foot rolling mill building 


houses fully integrated plant with an initial capacity of 60,000,000 /b annually. 

All sheet and foil production of the mill will be used for the fabrication of the 

company’s own products, which include cooking utensils, electric housewares, 
toys and giftware, aluminium boats and foil products. 


Te new sheet rolling mill of the Mirro 
Aluminum Company at Manitowoc, Wiscon- 
sin, is a good example of the current trend in 
the American metal fabricating industry toward 
integration. The firm is believed to be the 
largest manufacturer of aluminium cooking 
utensils in the world and recently has been 
diversifying its line of products to include toys, 
boats, foil items and builders’ supplies. At a 
cost of about 12,000,000 dollars, the company 
has now built a modern integrated mill which 
will supply all of its aluminium flat product 
requirements once it reaches full production 
at an annual rate of 60,000,000 Ib. 





BUILDING DESIGN 


The main building measures 820ft by 250ft, 
and including the boiler room, pump room, 
loading docks and mill office, the total area is 
about 240,000 square feet of floor space. The 
lower part of the outside walls consists of 4ft 
high by 20ft long pre-cast concrete slabs, and 
above are 8ft high windows. The part of the 
wall above the windows is constructed of 19ft 
high sandwich panels consisting of an inner 
and outer face of aluminium sheet with I4in 
of glass wool insulation in between. The 
windows on the east, south and west sides of 


Fig. 1—Charging of aluminium pigs by fork lift truck into one of the two 45,000 Ib capacity Rockwell 
melting furnaces 


































the building are of blue glass to absorb the 
direct rays of the sun, yet admit sufficient light. 

The floor of the mill is made chiefly of 8in 
thick slabs of concrete which have been surface- 
hardened and coated with a wax solution. 
However, the floor adjoining the melting fur- 
naces consists of cast-iron plates pressed into 
concrete. The roof construction is of pre-cast 
concrete slabs placed on steel beams and then 
covered with felt and asphait. Lighting varies 
from 20ft candles at the non-operating areas to 
50ft candles in work areas where exceptional 
visibility is required. Heating and ventilating 
have been adjusted according to the require- 
ments of the different areas so that the normal 
temperature will be 70 deg. Fah. throughout the 
mill. Because of the probability of higher 


Fig. 2—10in by 42in, 6000 Ib) rolling mill slab 
being removed from the pit of the Loma semi- 
continuous casting machine 














working temperatures near the melting furnaces, 
the lunch room, foreman’s office and quanto- 
meter room have been air conditioned. 











MELTING AND CASTING 





Melting the aluminium in two large Rock- 
well melting furnaces is the first operation in 
the mill. Each furnace has a capacity of 45,000 Ib. 
Pig and scrap are charged or placed into these 
furnaces by means of a lift truck, as shown in 
Fig. 1. The pig is picked up, run into the 
furnace, and lowered gently to the hearth of the 
furnace, after which the handling mechanism is 
withdrawn. Scrap loaded in boxes is run into 
the furnace in a similar fashion with the head of 
the mechanical handling device rotating to dump 
the scrap from the boxes into the melt. In this 
manner, the required amount of pig, scrap and 
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alloy materials is charged into the furnace. 
Although the capacity of the furnace is 45,000 Ib, 
only 20,000 lb to 24,000Ib of metal will be 
charged at any one time, the remainder of the 
45,000 Ib consisting of the molten heel from the 
previous melting down. 
This is a  semi-con- 
tinuous method of 
melting whereby there 
is always approximately 
one-half of a furnace 
load of molien metal 
available when the pig 
and scrap are added. 
The furnace is com- 
pletely drained of the 
molten metal only at 
the end of the week or 
when the alloy is 
changed. 

Since there is a risk 
of the metal “ freezing 
up ”’ in these furnaces in 
case of heat failure, the 
burners of the furnaces 
are designed to burn 
both gas and oil. Norm- 
ally, the furnaces will be 
fired by gas; however, 
in case of gas interrup- 
tion, fuel oil will be 
used as a standby. The 
atmosphere temperature 
within the furnace is 
about 1700 deg. Fah. 
while the temperature of 
the molten metal itself 
is about 1360 deg. Fah. 
When the metal which 
has been added is com- 
pletely melted, a flux is 
added to clean the metal 
of oxides and other impurities. This dross is 
skimmed from the top of the melt into bogies 
and transported to the dross recovery room. 

The dross or oxides which have been skimmed 
from the melting furnaces are cooled in the dross 
room by scattering them on a special floor. 
After cooling, the dross is broken up in a ball 
mill, releasing small metal particles from the 
waste product.. By this method, a large amount 
of metal, which would have otherwise been 
thrown away, is recovered. Next to the dross 
room is an Ajax electric induction furnace. 
This electric furnace is used for melting fine 
scraps delivered in boxes from the stamping 
plants and some mill operations, or blown 
to this room through ducts from the foil slitter, 
slab scalper or slab saw. After melting these 
scraps, the molten metal is either poured into 
pig moulds for solidification and then charged 
into the melting furnace, or poured into a 
crucible and then transferred to the melting 
furnace. 

Before the transferred from the 
meliing furnace to the Rockwell holding 
furnace, a round disc sample is taken to the 
quantometer room immediately north of the 
melting furnaces for analysis. One side of this 
disc is machined, and an electric arc is struck 
against the sample, the rays of light from this 
are passing through various elements in the 
quantometer. The entire quantometer analysis, 
which takes approximately five to ten minutes, 
must be completed for each melt before it is 
approved and used. After the analysis is com- 
pleted, the operator taps the metal from the 
melting furnace to the holding furnace. Here 
the metal is held at proper casting temperature 
and is thoroughly cleaned by a second fluxing 
process, similar to that in the melting furnaces. 
This furnace has a 30,000 Ib capacity. Between 
20,000 Ib and 24,000 lb of metal are required 
for each actual cast of metal, leaving a reserve 
of between 6000 Ib and 10,000 Ib in the furnace 
at all times. The two holding furnaces also 
have a dual burner system for both gas and oil 


firing. 


metal is 


Situated between the two holding furnaces is 
a Loma semi-continuous casting machine 
employing the direct-chill process. On this unit, 
four slabs are cast simultaneously. Each slab 
is 12ft long, 10in thick and either 36in or 42in 


Fig. 3—62in diameter Loma circular saw for sub-dividing up to 16in thick 
by 48in wide slabs at 6000ft per minute cutting speed 


wide, as illustrated in Fig. 2. A 10in by 42in 
by 12ft long slab weighs 6000 Ib ; thus 24,000 Ib 
of slabs are produced per drop, about once per 
hour. The slabs are removed from the casting 
station by a large overhead crane. The casting 
Station consists of the moulds, the large vertical 
hydraulic cylinder to support bottom stools for 
the slab moulds, a pouring trough and the 
controls for adjusting the flow of cooling water 
and the lowering speed of the hydraulic cylinder. 

As the drain plugs are pulled out’of the hold- 
ing furnace, the molten metal enters the moulds 
and the hydraulic cylinder is lowered. The 
molten metal is solidified against the mould 


walls and stools, and is lowered out of the 
bottom of the mould by movement of the 
hydraulic cylinder. To obtain the high quality 
slab required, a very delicate balance must be 
obtained between the hydraulic cylinder retrac- 
tion rate, the flow rate and temperature of the 
cooling water, and the temperature of the molten 
metal. 

From this point, the slabs are either stored at 
the south end of the building or loaded on to 
the homogenising furnace car to undergo a 
homogenising treatment. There are two Sur- 
face Combustion homogenising furnaces 
capable of holding 270,000 lb of slabs. In 
addition, there is a cooling area and a loading 
and unloading area. 

As the slabs come from the casting station, the 
structure and dispersion of the alloying material 
may not be entirely uniform: the uniformity 
will be largely dependent upon the alloy cast. In 
the homogenising of sheet ingot, the metal slabs 
are heated to a temperature of 1050 deg. Fah. 
and held at this temperature for about 
forty-eight hours. Then the slabs are withdrawn 
from the furnace with a transfer car, put into a 
cooling area to cool and transferred to the 
unloading area. The homogenising furnaces are 
fired with gas. Unlike the melting and holding 
furnaces, a dual fuel system is not required here, 
as an interruption of heat during this operation 
would not result in damage to the metal. 

The slabs in the as-cast or homogenised con- 
dition are then conveyed to a Loma high- 
speed slab saw which subdivides the 12ft long 
pieces into the shorter lengths required for hot 
rolling. Each slab, after being placed on the 
entry roller table by the conveyor, runs into the 
saw by means of motor-driven rollers. As 
shown in Fig. 3, the saw carriage with its 62in 
diameter biade is carried on a heavy cross-beam 
supported by sturdy uprights mounted on the 
welded body of the machine. The beam is fitted 
with fine-machined and hand-scraped surfaces 
matching with adjustable bronze shoes on the 
carriage. The saw carriage houses the saw arbor 
and intermediate gear shafts, which are all 
supported by adjustable Timken roller bearings. 
The gears are helical, precision cut and heat- 
treated before final machining. The main 100 h.p. 
motor is mounted on top of the carriage and 
connected to the gears by multiple ‘* V ’’-belt 
drive. An oil-hydraulic pump unit, with motor, 
provides the energy both for the movement of 
the saw carriage and for the clamps to grip the 
stock during the sawing operation. Limit 
switches are provided to determine the desired 


Fig. 4—Ingersoll slab scalping machine capable of handling slabs up to 16in thick, 48in wide 
and 6ft long 
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igh reversing hot rolling mill for reducing 10in thick slabs down to frin gauge. (Right) 


Hot rolling mill run-out table with shearing, piling, edge trimming and upcoiling equipment 


stroke of the saw carriage to suit the various 
slab widths. The feed movement of the saw 
carriage cannot be started until the clamp has 
closed, and thereafter the clamp will not release 
the stock until the saw carriage has returned to 
the rest position, disengaging the saw blade 
from the stock. This automatic sequence 
safeguards the installation against any movement 
of the stock while the saw blade is in the cutting 
position, and prevents any risk of damage to the 
saw blade by neglect of the operator. 

After leaving the slab saw, the slabs are rolled 
down the exit conveyor to the Ingersoll 
scalper, shown in Fig. 4. This machine is a 
milling machine which removes a cut of metal 
from the surface of the slab to provide a smooth 
surface for rolling. The scalper was designed to 
mill both sides of a slab at the rate of ten slabs 
per hour. The type of alloy cast will determine 
the extent of scalping required ; most of the hard 
alloys will require this operation. The scalper 
handles slabs up to 6ft in length, 8in to 16in 
thickness and in widths of 36in and 48in. This 
entire operation is done without lubrication, 
thus eliminating the necessity of cleaning prior 
to the reheating and hot rolling operations. 

The next operation is to reheat the slabs to a 
temperature between 900 deg. and 925 deg. Fah. 
in one of the two Surface Combustion reheat 
furnaces. At the unloading end of the furnaces, 
the operator opposite the hot mill tables removes 
the slabs from the reheat furnaces and delivers 
them to the hot mill table from either furnace, 


HoT AND CoLD ROLLING 

The Loewy 32in by 72in two-high reversing 
hot rolling mill, illustrated in Fig. 5, reduces the 
slabs from the original 10in thickness to a final 
thickness of #;in thick. The mill has a separating 
force capacity of 3,500,000 Ib and employs two 
50 h.p. screwdown motors, each having a range 
of 15in to 60in per minute. The table on the 
east side of the hot mill is about 250ft long, while 
the one on the west side is about 320ft long. At 
the end of the 320ft long table is the shearing, 
trimming and coiling equipment for putting the 
isin thick slabs into the form required by any 
particular order. A 2500 h.p. motor is used to 
drive the hot mill at speeds up to S500ft per 
minute. The hot mill requires four minutes to 
roll a slab from 10in to #in thickness. 

Fig. 6 shows the west side run-out table, with 
shearing and piling equipment for flat sheets and 
plates and edge trimming and upcoiling equip- 
ment for coiled material. 

The Loewy ISin and 42in by 60in four- 
high non-reversing cold rolling mill, together 
with its winder, is illustrated in Fig. 7. This mill 
is driven by a 1500 h.p. motor at speeds up to 


1000ft per minute. The winding and unwinding 
reels of this mill are driven by 300 h.p. and 
The coil size 


200 h.p. motors respectively. 





range of the reels is 20in i.d. by 44ino.d. The 
mill normally is fed with jin thick material 
which can be rolled down to a 0:012in minimum 
gauge. The screwdown system employs two 
25 h.p. motors. Behind the mill, in a concrete 
block enclosed motor room, are all the controls, 
motor generator sets and electrical equipment 
required for the operation of the mill. In the 
basement below and around the mill foundation 
are the roll coolant and lubricating tanks and 
pumping equipment. 


Coit SLITTING 

After the metal is processed through the cold 
mill, itcomes to the slitting area. One Stamco 
slitter, which is shown in Fig. 8, handles metal 
between 0-O5lin and }in thick ; the other one 
slits metal from 0-010in to 0-O5lin thickness. 
Coils from the storage area are placed on the 
walking beam conveyors. When the operator is 
ready to load the unwind mandrel of the slitters, 
the walking beam conveyor is operated to place 
one coil on the coil car in front of the walking 
beam conveyor. The walking beam conveyor 
rises and moves forward until the first coil is 
above the car. At this point the conveyor lowers, 
leaving the first coil on the coil car. The car 
transfers the coil on to the unwinder expanding 


drum. The sheet is then threaded through the 
slitting head and the individual slit strands are 
fastened to the rewinder collapsible drum. The 
entire line is then started and the metal is slit 
at an operating speed of 500ft per minute. The 
finishéd coils are pushed off the rewinder on to a 
turnstile arm and removed from the turnstile 
by means of fork-lift trucks. An adjacent 
enclosed area is the metal wash room where the 
coils of aluminium are thoroughly washed before 
going into the annealing furnaces. 


Foil ROLLING 

Because of the necessity of keeping the foil 
mill equipment clean and free of dust, which 
would contaminate the metal and cause pinholes 
to show up in the product, the foil mill is en- 
closed in a foil mill room which is pressurised 
by a blower system, admitting only filtered air. 
Although there is only one foil mill at the 
present time, the room is laid out for the pos- 
sibility of adding two more foil mills. In addition 
to this, the next bay to the south provides space 
for three additional foil mills. Below the foil 
mill room is the oil basement containing the 
storage tanks for the roll coolant and lubricating 
oils. 

The foil mill is illustrated in Fig. 10 and operates 
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Fig. 7—15in and 42in by 60in Loewy four-high non-reversing cold rolling mill with winding reel 
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Figs. 8 and 9—(Left) Stamco No. 64, 60in wide rotary gang slitting line with 100 h.p., S500ft per minute driver. 


(Right) Stamco foil slitting and separating 


machine with 0-006in to 0-00025in thickness range and maximum speed of 2000ft per minute 


up to a speed of 2200ft per minute. This speed 
is attainable only on the last pass in rolling the 
foil down to the “ household ”’ foil thickness of 
0-0007in. The firm has been rolling on the 
first passes at speeds up to 800ft per minute and 
on the intermediate passes up to 1500ft per 
minute. The foil mill is a Loewy 94in and 
22in by 48in four-high non-reversing mill, 
equipped with a 1500 Ib per square inch hydraulic 
screwdown system. The mill can roll foil from a 
0-025in maximum starting material to a 
0-00025in minimum finishing gauge. The main 
mill drive is a 600 h.p. d.c. motor, and the 
unwind reels and rewind reels have drives and 
drag generators of 125 h.p. and 25 h.p. capacity 
each, and can handle 20in i.d. by 44in o.d. 
coils. 

On this mill there is an X-ray gauge for the 
control of metal thickness. The X-ray gauge is 
set for the desired thickness and, as the metal 
thickness varies from this preset thicknes the 
gauge automatically compensates by speeding up 
or slowing down the mill, thereby increasing or 
decreasing the tension on the reels to correct the 
error. During the rolling operation, coolant oil 


is continually flooded over the rolls to remove 
the heat which is generated. On heavy reductions 
coolant oil flows at the rate of 500 gallons per 
minute, while on the lighter reductions the flow 
is cut down in relation te the amount of heat 
generated in the operation. When rolling the 
la& pass of “household ’’ foil, the desirable 
coolant flow is about 125 gallons per minute. 

After rolling it is necessary to trim and slit the 
foil to the widths required. This is done on a 
Stamco foil slitter-separator unit shown in 
Fig. 9. The metal is unwound from the large 
spools and threaded through the slitting unit, 
where it is slit to the required widths and recoiled 
on smaller spools. The foil slitter makes use of 
razor blades or spring-loaded cup _ knives, 
depending on the thickness of foil being pro- 
cessed. For “ household ”’ foil, razor blades are 
used, the materials being cut to three 12in 
width coils from a 36in wide coil, at a maximum 
speed of 2000ft per minute. In addition to the 
* household ”” foil, the equipment will handle to 
0-006in maximum thickness and a minimum of 
0-00025in doubled foil. 

The new mill was planned and designed by the 


Fig. 10—9iin and 22in by 48in Loewy four-high non-reversing foil rolling mill 


firm’s rolling mill committee, under the chair- 
manship of Mr. A. L. Vits, and the Klug and 
Smith Company, of Milwaukee, Wisconsin, was 
the building and plant installation contractor. 


Dr. Glenn T. Seaborg Receives 
Enrico Fermi Award 


Dr. GLENN T. SEABORG, the eminent nuclear 
scientist and Chancellor of the University of 
California, has received the Atomic Energy 
Commission’s Enrico Fermi Award for 1959. 
The award, consisting of a medal, a citation and 
50,000 dollars, was presented to Dr. Seaborg for 
his outstanding work in the field of nuclear 
chemistry, including the discovery of plutonium 
and other trans-plutonium elements, and for his 
leadership in scientific and educational affairs. 
The award was recommended by the General 
Advisory Committee of the Commission and 
was approved by President Eisenhower. Dr. 
Seaborg was presented with the award at a 
ceremony in the auditorium at the Commission’s 
headquarters in Germantown, Maryland, on 
December 2, 1959, the seventeenth anniversary 
of the day the late Enrico Fermi and his team of 
nuclear scientists proved that nuclear fission 
could be self-sustained and controlled when 
they operated the world’s first reactor in a 
squash court under the stadium at Stagg Field 
at the University of Chicago. 

The documentation in support of the Com- 
mittee’s recommendation, reads : “ Dr. Seaborg 
is a pioneer in the field of nuclear chemistry, and 
he has attained international renown as a great 
eader in that field. His discovery, with Kennedy 
and Wahl, of the element plutonium, together 
with his elucidation of its chemistry by experi- 
ments when only the most minute amount of 
that element was available, constitute a major 
scientific achievement. This work made possible 
the plutonium reactor cycle. Dr. Seaborg’s 
latest work in the discovery of the now lengthy 
series of elements heavier than plutonium and 
the investigation of their properties has contri- 
buted in a major way to our understanding of 
nuclear structure and the chemistry of the heavy 
elements. Dr. Seaborg is also an outstanding 
leader in scientific and educational affairs. He has 
served on several of the most important Govern- 
ment committees and is now Chancellor of the 
University of California at Berkeley. Many 
students have received their training in nuclear 
chemistry as well as inspiration and enthusiasm 
for a scientific career from Dr. Seaborg. He 
was also one of the first to appreciate the oppor- 
tunity offered by television to communicate 
knowledge and understanding of science to a 
broader audience. American science is stronger 
in many respects because of the outstanding 
contributions of Dr. Seaborg.”’ 
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MACHINE TOOLS 


824,576. July 3, 1957.—SLIDE AND WAY STRUCTURE 
FOR A MACHINE TooL, Kearney and Trecker 


Corporation, 6784 West National, City of 
Milwaukee, State of Wisconsin, United States 
of America. 


The principal object of this invention is to provide 
a way surface for a machine tool which presents a 
continuous unbroken surface and has a smooth 
rolled surface devoid of sharp peaks and valleys. 
The drawing shows an enlarged view, taken longi- 
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tudinally through one of the gantry shoes and its 
associated way support of a gantry type milling 
machine. The bed ways A of the machine are 
constructed to predetermined dimensions which 
are maintained during the life of the machine tool 
as they are not subjected to direct wear. On the top 
supporting surface of the way, there is a continuous 
ribbon way strip B of cold rolled stainless steel that 
presents a smooth unbroken bearing surface char- 
acterised by a rolled surface as compared to the 
finished surface of sharp peaks and valleys produced 
by machining or grinding. At the ends of the bed 
tensioning blocks C securely hold the ends of the 
ribbon way strip. To prevent cutting fluids and 
lubricants from accumulating between the strip and 
the top of the way, the longitudinal edges of the 
strip are sealed by a “Neoprene”’ strip. Any 
fluid accumulating under the way strips is ex- 
hausted through the passages D thereby preventing 
a building up of hydrostatic pressure. To mini- 
mise the effect of friction between the gantry 
shoes and the ribbon way strips, the shoes are 
provided with a non-metallic bearing plate E of a 
plastic material. Lubricant is supplied to the area 
of the ribbon way strip that is in immediate contact 
with the surface of the bearing plate through grooves 
F longitudinally spaced over the length of the plate. 
The termination of these grooves short of the sides 
of the bearing plate minimises the amount of lubri- 
cant that will seep out and tend to be drawn by 
capillary action under the ribbon way strip.— 
December 2, 1959. 


826,462. February 21, 1956.--Tiz-Rops FoR POWER 
PRESSES AND OTHER MACHINE TOOLS, Hordern, 
Mason and Edwards, Ltd., Woodlands Farm 
Road, Tyburn, Birmingham. (inventors : 
Ronald Frederick Deykin and Thomas Howard 
Burton.) 

The invention relates to power presses and 
machine tools in which the frame or body of the 
machine is provided with one or more tie-rods 
prestressed in tension. During the assembly of 
the machine the tie-rods are generally heated 
before the nuts at their ends are tightened. The 
tie-rods then on cooling contract and produce 
the requisite tensile pre-loading in each rod. The 
necessity for loosening the nuts of tie-rods some- 
times arises in power presses when the ram becomes 
jammed at the lower end of its stroke due to some 
defect or maladjustment in the tools or the work- 
piece, and under these conditions it is necessary to 
heat the rods. To facilitate this heating the tie- 
rods described are provided with an internal electric 
heating element extending for a substantial distance 
into the rod so that when energised the element 
effects the required longitudinal thermal expansion 
to enable the nuts to be loosened,—January 6, 
1960. 


ELECTRIC TRACTION 


826,497. October 11, 1956.—ELecTric CURREN1 
RECTIFYING ARRANGEMENTS, The General Elec- 
tric Company, Ltd., Magnet House, Kingsway, 
London, W.C.2. (Inventors: John Burnett 
Borthwick and James Durno Mitchell.) 

This invention relates to a method of regulating a 
rectified voltage by connecting several rectifiers to 
different tappings on a transformer and causing 
selected rectifiers to conduct according to the voltage 





required. One such arrangement, as it might be 
applied to a locomotive operating on high-voltage 
a.c. at 50 c/s, is shown in the diagram. The trans- 
former has a centre-tapped secondary winding A 
which is provided with a number of tappings sym- 
metrically arranged about the centre tapping and 
providing various voltages with respect to the centre 
tapping. A number of similar mercury arc rectifiers 
B are arranged to be supplied from the transformer, 
the anode of each rectifier being connected to a 
different tapping on the secondary winding and the 
cathodes being connected together to form the 
positive terminal of a direct current supply to a 
direct current traction motor C. Each mercury arc 
rectifier has an exciting electrode near the cathode 
which is maintained at a positive potential with respect 
to the cathode. Each exciting electrode is connected 
via a switch D and a smoothing inductance to the 
positive terminal of a direct current supply E. An 
electromagnetic ignition device (not shown) is 
associated with each rectifier and is arranged to be 
operated automatically in dependence upon the 
voltage between the cathode and the exciting elec- 
trode. This voltage will be too small to operate the 
device when the rectifier is conducting but, providing 
a switch D is closed, will rise to the necessary value 
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if the rectifier is not conducting. In operation only 
two of the rectifiers will be conducting normally, 
these being connected to a pair of corresponding 
transformer tappings on either side of the centre 
tapping. The switches D in the exciting circuits of 
these two rectifiers are closed while the switches in 
the exciting circuits of the remaining rectifiers are 
open. In order to change from one pair of tappings 
to another pair, the excitation circuits of the pair of 
rectifiers connected to the required transformer 
tappings are completed, these rectifiers then being 
ignited automatically, and the switches in the excita- 
tion circuits of the other two conducting rectifiers 
are opened, whereupon they cease to conduct.— 
January 6, 1960. 


ELECTRICAL ENGINEERING 


826,423. January 28, 1957.—CooLING OF FLAME- 
Proor Motors, Metropolitan-Vickers Electrical 
Company, Ltd., St. Paul’s Corner, 1-3, St. 
Paul’s Churchyard, London, E.C.4. ( Jnventors : 
John Kenneth Vose and George Willoner.) 

The object of this invention is to cool the rotors 
of flame-proof machines without introducing con- 
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ditions which will cause easy ignition of combustible 
gases which exist in the motor. It utilises cooling 
ducts in the rotor, but since these ducts have entry 





and exit apertures at the same end of the rotor, 
there is no narrow neck connecting the two ends of 
the rotor, thereby allowing the passage of a pressure 
wave and a flame from one end of the motor to the 
other. The cooling system according to the invention 
is therefore suitable for use where gases of Group III 
as defined in B.S. 229 (that is ethylene and the like) 
may be present in the coolant fluid. Referring to 
the drawing, which shows a portion of the rotor of a 
flame-proof machine, the shaft A of the rotor has a 
fan B mounted on it; C and D are the fins of a 
heat exchanger attached to the circumference of the 
frame, extending radially inwards and outwards. 
The flat bars E are welded between successive arms F, 
welded to ring G attached to the shaft, and form 
ducts H and J which extend axially as far as the 
laminations K. The operation of the cooling system 
is as follows. The fan B causes circulation of cooling 
fluid along paths as indicated by the arrows. Two 
alternative paths are shown, the first through each 
of the cooling ducts H and J in the rotor and out 
through the holes L and back to the blades of the 
fan, and the second over the stator end windings M 
along the fins C of the heat exchanger, where heat is 
given up to the fins and deflected by the baffle N 
back to the blades of the fan. The cooling fluid 
absorbs heat from the rotor in the ducts and from the 
stator end windings and gives it up to the heat 
exchanger by passing along fins C. The second 
cooling fluid on passing between stator P and the 
outer fins D, removes heat from the latter. The 
figure shows only one end of the rotor and it is 
assumed that the other end of the rotor is cooled by a 
similar method.—January 6, 1960. 


RAILWAY VEHICLES 


826,170. April 9, 1958.—BurrinG Gear For RAIL- 
WAY AND LIKE VEHICLES, Moulton Develop- 
ments, Ltd., The Hall, Bradford-on-Avo 
Wiltshire. (/nventor : Alexander Eric Moulton. 

This buffing gear is described with reference to 
the accompanying drawings. A cylindrical buffer 
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case for mounting on the vehicle headstock has 
tubular buffing plunger A carrying at its outer end 
a buffer head and enclosing a number of telescopic 
hydraulic units B between the head and the flange 
plate. The buffer head encircles a central stem or 
rebound rod C having at its inner end a nut and 
rubber cushion, which limits the outward move- 
ment of the buffer. The flange plate carries a tubular 
spigot D with an abutment for the rebound rod. 
The hydraulic unjts B are assembled into a stack 
by bolting each of their extremities E to endplates 
F resiliently mounted with an intervening rubber 
cushion. From each cylinder of the hydraulic units 
a conduit G leads to a common reservoir H adjacent 


to the flange plate. The reservoir comprises a 
flexible diaphragm pressurised by helical springs J 
seated in the flange plate. Surrounding the tele- 
scoping stem of each hydraulic unit is a helical steel 
recoil spring for returning the buffer head to its 
pee neg , ition. P.. Bw movement of the 
fer luring operation, hydraulic 
fluid contained within the space K is forced through 
channels in the piston and a spring loaded valve to 
the opposite side of the piston. i 
stroke, when the heli coil 
buffer head to its outer position, the fluid in each 
unit is passed through the conduits G into the reser- 
voir. The fluid is returned to the units by the pressur- 
ising effect of the springs J on the reservoir. A screw 
L in the buffer case rides in a ve in the buffing 
plunger and limits the stroke.— 31, 1959. 
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Launches and Trial Trips 


British GANNET, oil tanker ; built by the Blyths- 
wood Shipbuilding Company, Ltd., for B.P. Tanker 
Company, Ltd.; length between perpendiculars 
495ft, breadth 69ft, depth 37ft, deadweight 15,262 
tons on 29ft 44in draught ; twenty-seven cargo oil 
tanks, two cargo pump rooms, one 75kW steam- 
driven and two 250kW diesel-driven generators ; 
Kincaid-Harland and Wolff diesel engine, six 
cylinders 750mm diameter by 2000mm combined 
stroke, 8600 b.h.p., loaded trial speed 16 knots. 
Trial, November 5. 


Forthcoming Engagements 


Secretaries of Institutions, Societies, &c., desirous of having 

notices of meetings inserted in this column, are requested to note 

that, in order to make sure of their insertion, the necessary informa- 

‘tion should reach this office not later than a fortnight before the 

In all cases the Time and PLACE at which the meeting 
is to be held should be clearly stated. 


ASSOCIATION OF SUPERVISING ELECTRICAL 
ENGINEERS 


To-day, Jan. 29.—Coventry AND District BRANCH : E.M.E.B, 
Sports and Social Club, Merrick Lodge, Sandy Lane, Coventry, 
Visit by C. G. F. Aldridge (National Chairman), and E. A 
Bromfield (General Secretary), 7.45 p.m. 

Mon., Feb. 1.—BoLTON BRANCH: Railway Hotel, Trinity 
Street, Bolton, “ The 1.E.E. Regulations,’ H. F. Smith, 
7.45 p.m. ye Essex Brancu: Angel Hotel, liford, Essex, 
Film Show 8 p.m. & Leepjs Branch: Great Northern 
Hotel Leeds, “ The Application of Temperature Control,” 
A. P. Bellis 7.30 p.m. %& SHEFFIELD BRANCH : Royal Victoria 
Hote! Sheffield, “‘ Development of M.1.C.C. Cables and their 
Applications,” R. J. Cotton, 7.30 p.m. 

Tues., Feb. 2.—AvpersHot AND Districts BRANCH: Station 
Hotel, Basingstoke, Hants, “ P.V-C. Mains Cables,’ R. H. 
Bunch and S. G. Crooks, 7.30 p.m. % NOTTINGHAM BRANCH : 
Leicester AREA: Westcotes Constitutional Club, off Nar- 
borough Road, Leicester, “‘ Recent Developments in Winding 
Wires,” A. J. Taylor, 7.30 p.m. %& READING AND Districs 
BRANcH: “ Marquis of Lorne,’ Friar Street, Reading, 
**Crime and the Public,”’ Chief Inspector Dolby, 7.30 p.m. 

West Lonpon BRANCH: Windsor Castle Hotel, 134, 
ing Street, Hammersmith, London, W.6, “ Protective 
Equipment for Industrial Piant,”” W. L. Stern, 7.30 p.m. 

Wed., Feb. 3.—Ha.iurax Branch: Crown Hotel, Horton 
Street, Halifax, “‘ Transistors,’ 7.45 p.m. ye MANCHESTER 
BRANCH : Engineers’ Club, Albert Square, Manchester, 2, 
“Himalayan Journey,’ E. Courtney, 7.15 p.m. _ ye NORTH 
LONDON BRANCH: Wood Green Civic Centre, Town Hail, 
Wood Green, London, N.22, “ Electrical Accidents in the 
Home,” S. J. Emerson, 8 p.m. 

Fri., Feb. 5.—Liverpoo. aND Disrrict Brancu : Industria! 
Development Centre, M.A.N.W.E.B., Paradise Street, Liver- 
pool, 1, “ Branch Lectureties,”” J. L. Blakemore and E. J. 
Mutholland, 7.30 p.m. STOKE AND CREWE BRANCH : 
Grand, Hotel, Hanley, “ Refrigeration,’’ T. Pearce, 7.30 p.m. 


BRITISH COMPUTER SOCIETY 


Mon., Feb. 1.—-GiasGow BrancH: Royal College of Science 
and Technology, Glasgow, “* Problems Involved in Applying 
a Computer to Commercial! Work,”’ H. W. Gearing, 6.45 p.m. 

Tues., Feb. 2.—MIDDLESBROUGH BRANCH: Constantine Tech- 
nical College, Borough Road, Middlesbrough, “ Computer 
Techniques for the Recording of, and Reference to, Data,”’ 
A. S. Douglas, 7.30 p.m. ye NEWCASTLE BRANCH: Univer- 
sity Computing Laboratory, 1, Kensington Terrace, New- 
castle, “* Data Transmission in Relation to Computers and 
Data Processing Systems,”’ W. S. Ryan, 7 p.m. 


BRITISH INSTITUTION OF RADIO ENGINEERS 


Tues., Feb. 2.—-Merseysipe Section : University Club, Liver 
pool, “ Distribution of Sound and Television by Wire,’ 
A. W. Mews, 7 p.m. %% SouTH MIDLANDS SECTION : Winter 
Gardens, Malvern, “ Electronics in Medical and Biologica! 
Research,’ W. J. Perkins, 7 p.m. 

Thurs., Feb. 4.—NoORTH WESTERN SECTION Reynolds Hall, 
College of Technology, Sackville Street, Manchester, “* Acou 
stics in Modern Buildings,” E. S. Benson, 6.30 p.m. 


BRITISH INTERPLANETARY SOCIETY 


Tues., Feb. 2.—Lancaster Room, Caxton Hall, London, S.W.1 
“The Use of Reinforced Plastics in Rockets,"’ A. Wilson 


7 p.m, 
ILLUMINATING ENGINEERING SOCIETY 


Wed., Feb. 3.—EpinsurGu Centre: Concert Hall, Y.M.C.A., 
Edinburgh, “ Lighting and Safety in Building Operations and 
Works of Engineering Construction,’ J. Gordon Scott, 
7.30 p.m. %¥e NEWCASTLE UPON TYNE CENTRE: Room B7, 
Percy Buildings, King’s College, Queen Victoria Road, 
Newcastle upon Tyne, !, “ An Outline of Television Studio 
Lighting Probiems,’’ R. Koplick, 6.15 p.m. 

Thurs., Feb. 4.—NoTTinGHaAM CENTRE: Electricity Centre, 
Carrington Street, Nottingham, “ Subjective Responses in 
Lighting Design,’ A. M. Marsden, 6 p.m. 


INSTITUTE OF FUEL 


Tues., Feb. 2.—NortH-EastTern Section : Chemisiry Lecture 
Theatre, No. 3, King’s College, Newcastle upon Tyne, 
“ Developments in Atomic Energy,”’ H. M. Finniston, 5.30 


meeting. 


p.m. 

Thurs., Feb. 4.—Merseysipe Sus-Section : Liverpool Engin- 
eering Soc ety’s Rooms, 9, The Temple, Dale Street, Liverpool, 
“Water Treatment,” C. J. Carter, 7 p.m. ye MIDLAND 
Section : Birmingham Exchange and Engineering Centre, 
Stephenson Place, Birmingham, ¢ “ Symposium on Torquay 
Conference,” H. E. Crossley, 6.30 p.m. 

Fri., Feb. $.—Sourn Waxes Section: South Wales Institute 
of Engineers; Park Place, Cardiff, “ British and Continental 
Practice in the Fue! Industry,”’ W. Idris Jones, 6 p.m 


INSTITUTE OF MARINE ENGINEERS 


Mon., Feb. 1.—Stupent Lecrure: Memorial Building, 76, 
Mark Lane, London, E.C.3, “ The Instrumentation of Marine 
Machinery,” F. P. Rout, 6.30 p.m. & SourH WALES SECTION : 
Welsh College of Advanced Technology, Cathays Park, Cardiff, 
“Safety at Sea,”’ S. Hogg, 6.45 p.m. xe MERSEYSIDE AND 
Nortu Western Section: Liverpool Engineering Society, 
The Temple, Dale Street, Liverpool, Annual! General Meeti 
“ Centrifugal Purification of Oils for Marine Service,"’ M. E. 


O'Keeffe Trowbridge, 6 p.m. 
INSTITUTE OF PETROLEUM 


Wed., Feb. 3.—61, New Cavendish Street, London, W.1, 
“ Regional Trends in Crude Oil Gravities in the Middle 
East.”’ Y. P. Wilson, 5.30 p.m. 


INSTITUTE OF REFRIGERATION 


Thurs., Feb. 4.—Institute of Marine Engineers, Memoria! Build- 
ing, 76, Mark Lane, London, E.C.3, “ Polyurethane Foams 
Their Contribution to Heat Insulation,’’ J. M. Buist and 
R. Hurd, 5.30 p.m. 


INSTITUTE OF SHEET METAL ENGINEERING 


Wed., Feb. 3.—NorTH-West BraNcH: Engineers’ Club, 17, 
Albert Square, Manchester, “‘ Uses of Plastic Coated Sheet 
Steel,’’ R. G. Timms, 7 p.m. 


INSTITUTION OF AGRICULTURAL ENGINEERS 


Mon., Feb. 1.—West MIDLANDS Centre: Lecture Hall G.11, 
Gosta Green Technical College, Birmingham, Forum, “ Stan- 
dardisation of Farm Machinery,’’ R. Berry, J. M. Chambers. 
C. Culpin and R. W. Ward, 7.30 p.m. . 


INSTITUTION OF CHEMICAL ENGINEERS 


To-day, Jan. 29.—NorTH WESTERN BRANCH: Midland Hotel. 
Manchester, Annual General Meeting, 3.30 p.m. 

Wed., Feb. 3.—-MiIDLANDS BRANCH : Midland Hotel, Birming- 
ham, “ The Exchange of Deuterium between Hydrogen and 
Liquid Ammonia,” P. J. Bourke and J. C. Lee, 6.30 p.m 


INSTITUTION OF ELECTRICAL ENGINEERS 


To-day, Jan. 29.—EL@CTRONICS AND COMMUNICATIONS SECTION : 
Savoy Place, London, W.C.2, “ Beam-Type Parametric 
Amplifiers : Some Aspects of Design and Use,’’ R. B. Dyoti 
and C. R. Russell, 5.30 p.m. 

Mon., Feb. 1.—LONDON GRADUATE AND STUDENT SECTION 
R.A.F. Technical College, Henlow, Beds, “Inertial Navi- 
gation Systems,”” E. W. Anderson, 7.45 p.m. ye MERSEY 
AND NortH WaALes CentTRE: Donnan Laboratories, Vine 
Street, Liverpool, “ Frequency Variations of Quartz Oscilla- 
tors and the Earth’s Rotation in Terms of the N.P.L. Caesium 
Siandard,”’ L. Essen, J. U. L. Parry and J. McA. Steele, 
6.30 p.m. ye NORTH-EASTERN MEASUREMENT AND ELEC- 
Tronics Group: Rutherford College of Technology, 
Newcastle upon Tyne, “ The Oral Presentation of Scientific 
Material,’’ A. Clow, 6.15 p.m. ye SouTH MIDLAND CENTRE 
James Watt Memorial Institute, Birmingham, “* The ‘ Deltic 
Locomotive,” C. M. Cock, 6.30 p.m. —— MIDLAND 
Centre: Winter Gardens, Malvern, “ Electronic Aids to 
Banking and Commerce,”’ R. Feinberg, 7.30 p.m. & Maip- 
stone District BraNcH: Technical College, Maidstone, 
“ Development of ‘Off-Peak Heating,’ with Particular Refer- 
ence to Floor Warming,’’ S. C. Dinenage, 6.30 p.m. 

Tues., Feb. 2.—-MEASUREMENT AND CONTROL SECTION : Savoy 
Place, London, W.C.2, “‘ Development of the Formula of 
Electromagnetism in the M.K.S. System,”’ P. Vigoureux, 
5.30 p.m. ye NorTH MIDLAND CENTRE: Leeds and County 
Conservative Club, South Parade, Leeds, 1, ‘* Turbo-Gener- 
ator Performance under Exceptional Operating Conditions,” 
T. H. Mason, P. D. Aylett and F. H. Birch, 6.30 p.m. ¥ NortH 
WESTERN CENTRE: Engi s’ Club, Manch . “ Digital 
Comp Develop at Manch University,”’ T. 

Kilburn, 6.15 p.m. 4 SouTH-East SCOTLAND SuB-CEenTRE : 

Carlton Hotel, North Bridge, Edinburgh, “ Electro-Precipi- 

tators—Some Design and Operating Probiems,”’ J. E. Sayers, 








7 p.m. 

Wed., Feb. 3.—-East ANGLIAN SuB-CENTRE : Assembly House, 
Norwich, “Silicone Electrical Insulation,”” J. H. Davis, 
7.30 p.m. ye NORTH-EASTERN CENTRE: Conservative Club, 
Newcastle upon Tyne, “An Outline of Television Studio 
Lighting Problems,” R. W. Koplick, 7 p.m. & TEEs-sipt 
Sus-CenTrE : Cleveland Scientific and Technical Institution, 
Middlesbrough, Second Hunter Memorial Letture, “* The 
Protection of Electrical Systems,"’ H. G. Bell, 6.30 p.m 

SoutH-West SCOTLAND Sus-CenTRE: Institution of 

ineers and Shipbuilders, 39, Elmbank Crescent, Glasgow 
C.2, “ Electrical Supplies to Power Station Auxiliaries,” 
D. A. Dewison, 6 p.m. % RuGBy Sus-Centre : College of 
Technology and Arts, Rugby, * Radio Aspects of the Inter- 
national Geophysical Year,’’ R. L. Smith-Rose, 6.30 p.m. 

Thurs., Feb. 4.—Orptnary MEETING: Savoy Place, London. 
W.C.2, “ The Shielding of Overhead Lines Against Lightning.” 
J. H. Gridley, 5.30 p.m. 

Fri., Feb. 5.—MepicaL Evecrronics Discussion Group 
Savoy Place, London, C.2, Discussion on “*‘ Computers in 
Medical Use,’” opened by R. A. Buckingham, and J. 
Tanner, 6 p.m. 


INSTITUTION OF ENGINEERING DESIGNERS 


Wed., Feb. 3.—MIDLANDS BRANCH : Queens Hotel, Birmingham 
“ Hydraulics,” 7 p.m. 


INSTITUTION OF ENGINEERS AND SHIPBUILDERS 
IN SCOTLAND 


Tues., Feb. 2.—HuGH MACMILLAN Memorial Lecture: 39, 
Elmbank Crescent, Glasgow, “ Radio Astronomy and the 
Structure of the Universe,’ A. C. B. Lovell, 6.30 p.m. 


INSTITUTION OF HIGHWAY ENGINEERS 


Wed., Feb. 3.—East ANGLIAN BRANCH: Assembly House, 
Theatre Street, Norwich, ** Highway Law,”’ D. E. H. James, 
6.45 p.m. 

Thurs., Feb. 4.—YORKSHIRE AND LINCOLNSHIRE BRANCH 
Adelphi Hotel, Micklegate, “‘The London to Yorkshire 
Motorway,”’ 7 p.m. 

Fri.. Feb. 5.—LONDON BRANCH: Institution of Structural 
Engineers, 11, Upper Belgrave Street, London, S.W.1. 
“Some Modern Developments in Highway Bridge Design,” 
C. S. Chettoe, 5.30 p.m. 


INSTITUTION OF MECHANICAL ENGINEERS 


Sat., Jan. 30.—East MIDLANDS GRADUATES’ SECTION : Visit to 
Worthington-Simpson, Ltd., Lowfield Works, Newark, 
10 a.m. 

Tues., Feb. 2.—INTERNAL COMBUSTION ENGINE GrouP: 1, 
Birdca Walk, Westminster, London, S.W.1, Discussion 
on “Engine Governors,’ 6 p.m. %& MIDLAND BRANCH : 
College of Technology and Arts, Rugby, “ The Design and 
Construction of Power Station Feed Heaters,’ J. V. Bigg 
6.30 p.m. 

Wed., Feb. 3.—ORDINARY MEETING IN CONJUNCTION WITH THE 
Hyprautics Group : |, Birdcage Walk, Westminster, London, 
S.W.1, “ The Development of Some Unconventional Centri- 
fugal Pumps,”’ U. M. Barske, 6 p.m. y&% YORKSHIRE BRANCH : 
The University, St. George’s Square, Sheffield, “‘ Rubber 
Mountings and Springs for Industrial Applications,’ M. 
Horowitz, 6.30 p.m. ye EasreRN GRADUATES’ SECTION 
Cambri hire Technical College and School of Art, Collier 
Road, mbridge, Film Show, 7.30 p.m. WESTERN 
Grapbuates’ SEcTION : All-day visit to the Steel 
Wales, Port Talbot. ye East MIDLANDs BRANCH: Royal 
Hotel, Grimsby, “ Flash Evaporators for the Distillation of 

Water,”’ A. Frankel, 7.30 p.m. 

Thurs., Feb. 4.—EasTerN Branco: Clarendon Laboratory, 
Parks Road, Oxford, Repetition of the Crompton-Lanchester 
Lecture, “ The Structure of the Automobile,”’ M. Platt, 7.30 
p.m. bal EASTERN BRANCH : Diocesan Hall, Ipswich, “ Land 
Out of the Sea,” K. A. Brazlen, 7.30 p.m. & ScorrisH 
BRANCH : Royal College of Science and Technology, Glasgow. 
“The Importance of Biomechanics as a Service to Man,”’ 
J. M. Zarek, 7.30 Pe. East MIpLanps GRADUATES’ 

Section : College of Technology and Commerce, Leicester, 


mpany of 
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Repetition of the London Graduates Annual Lecture, “ The 
Development of Machine Tools,” C. A. Sparkes, 
YORKSHIRE GRADUATES’ SECTION: Grand 
“Labour Management,’’ K. Wainwright, 
m 


30 p.m. 

Fri., Feb. 5.—Scorrish BraNcH : Technical College, Dundee, 
“The Importance of Biomechanics as a Service to Man,” 
J. M. Zarek, 7.30 a. x NortH Western GRADUATES’ 
SEcTION : Visit to Dunlop Rubber Company, Ltd., Cam- 
bridge Street, Manchester, 6.15 p.m. 


INSTITUTION OF PLANT ENGINEERS 


Tues., Feb. 2.—Royal Society of Arts, John Adam Street, Adelphi, 
London, W.C.2, “The Potentialities of Nuclear Power,”’ 
P. T. Fletcher, 7 p.m. y& EDINBURGH BR&aNcu : 25, Charlotte 
Square, Edinburgh, “ Leith Fertiliser Works,’ G. B. White, 
A p.m. PETERBOROUGH BRANCH: White Lion Hotel, 

Church Street, Peterborough, “* Industrial Metering,”’ 7.30 p.m. 


INSTITUTION OF PRODUCTION ENGINEERS 


Wed., Feb. 3.—ScortisH ReGion : Royal Hotel, Union Street, 
Dundee, “‘ Some Aspects on Tool Design of Thermo Setting 
and Thermo Plastic Moulding,’ A. G. Elwell, 7.30 p.m. 


INSTITUTION OF THE RUBBER INDUSTRY 


Mon., Feb. 1.—BURTON-ON-TRENT SECTION: Midland Hotel, 
Burton-on-Trent, “ Agios and Weathering of Rubbers and 
Some Plastics.” W. Mc.G. Morgan, 7.30 p.m. & NorTH 
EASTERN SECTION: Eldon Grill, Grey Street, Newcastle, 
Short papers evening and discussion, 7 p.m. ¥& SOUTH 
WALES AND MONMOUTHSHIRE SECTION : Royal Hotel, Cardiff, 
* Bonding Systems,’ W. A. Gurney, 7.30 p.m. 

Thurs., Feb. 4.—SOUTHERN SECTION: The University, South- 
ampton, “ Plastics and Rubbers under Extreme Operating 
Conditions,’ E. W. Russell, 7.30 p.m. 


JUNIOR INSTITUTION OF ENGINEERS 


To-day, Jan. 29.—Pepys House, 14, Rochester Row, West- 
minster, London, S.W.1, ‘* Ceramics,’’ A. Dinsdale, 7 p.m. 

Wed.. Feb. 3.—MIDLAND SECTION: James Watt Memorial 
Institute, Great Charles Street, “The New 
Motorways,”’ T. MacMillan, 7 p.m. 

Fri., Feb. 5.—Pepys House, 14, Rochester Row, Westminster, 
London, S.W.1, Films, “ Building with Straw,’’ * Electric 
Water Heating Installation Practice,”’ and ‘‘ No Rust Here,”’ 

p.m. 


MANCHESTER ASSOCIATION OF ENGINEERS 


To-day, Jan. 29.—Engineers’ Club, Albert Square, Manchester, 
2, “ The Development and Application of Lightweight Sand- 
wich Structure,’’ H. R. Ashley, 6.45 p.m. 


NEWCOMEN SOCIETY 


Wed., Feb. 3.—Science Museum, London, S.W.7, “ The Boat 
Store, Sheerness, 1859-60,"’ A. W. Skempton, 5.30 p.m. 


Birmingham, 


PLASTICS INSTITUTE 


Tues., Feb. 2.—LONDON AND District SECTION: Wellcome 
Building, 183-193, Euston Road, London, N.W.1, Sym- 
posium on “ Preplasticising in Injection Moulding,”’ 4 p.m. 

Thurs., Feb. 4.—SOUTHERN SECTION : Chemistry partment, 
The University, Southampton, “ Plastics and Rubbers under 
Extreme Operating Conditions,’’ E. W. Russell, 7.30 p.m. 


REINFORCED CONCRETE ASSOCIATION 


Tues., Feb. 2.—NORTH-WESTERN BRANCH: College of Tech- 
nology, Sackville Street, Manchester, “* The Joint Problem 
in Precast Reinforced Concrete Structures,’’ J. A. Derrington, 
6.45 p.m. %& MIDLAND Counties BRANCH: Birmingham 
and Midland Institute, Paradise Street, Birmingham, “ The 
Design and Construction of the Plymouth Market Hall,”’ 
A. P. Mason, 6 p.m. 

Wed., Feb. 3.—NoORTH WESTERN BRANCH : Liverpool! Engineer- 
ing Society, The Temple, 24, Dale Street, Liverpool, ** The 
Joint Problem in Precast Reinforced Concrete Structures.’’ 
J. A. Derrington, 6.30 p.m. 


ROYAL INSTITUTION OF CHARTERED SURVEYORS 


Mon., Feb. 1.—ORDINARY GENERAL MEETING: 12, Great 
George Street, Westminster, London, S.W.1, “* High Buildings,”’ 
R. H. Matthew, 5.45 p.m. 


ROYAL METEOROLOGICAL SOCIETY 


To-day, Jan, 29.—Scottish Centre: Department of Natural 
Philosophy, Drummond Street, Edinburgh, ‘‘ Some Meteor- 
ological Aspects of Air Polliution,’’ P. J. Meade, 5 p.m 


ROYAL INSTITUTION OF NAVAL ARCHITECTS 


Thurs., Feb. 4.—10, Upper Belgrave Street, London, S.W.i, 
“ Full Scale Tank Tests of an International 10 square metre 
Class Canoe’; “‘ The Geometry of Sailing to Windward,” 
f. Tanner, and “* The Behaviour of the Sailing Yacht,’’ H. M. 
Barkla, 4.45 p.m. 


ROYAL SOCIETY 


Thurs., Feb. 4.—Burlington House, Piccadilly, London, W.1, 
Discussion on “ The Results of The Royal Society I.G.Y. 
Expedition,’’ opened by Sir Graham Sutton, 10.30 a.m 


SOCIETY OF CHEMICAL INDUSTRY 


Fri., Feb. 5.—FirtH_IvaN Levinstery MemorIAL Lecture : 
Large Chemistry Theatre, The University, Oxford Road. 
Manchester, “The Future of Chemicals from Petroleum,”’ 
L. H. Williams, 6.30 p.m. 


SOCIETY OF ENGINEERS 


Mon., Feb. 1.—Geological Society, Burlington House, Picca- 
dilly, London, W.1, Presidential Address, E. G. + mec 
Collier, 5 p.m. ; 


Advanced Engineering Courses 


Management Practice and the System Analyst. 
TRAINING (P.E.), Ltd., TRAINING Division oF PRODUCTION- 
ENGINEERING, Ltd., 12, Grosvenor Place, London, S.W.1 
A six-week course, beginning on February 1, in using com- 


puters. Five main — will be covered : (1) Management 
in 


MANAGEMENT 


Organisation and the trol of Production ; (2) The Analy- 
tical Study of Work ; (3) Financial and A. pene 
ing ; (4) Office Administration ; (5) Computers and their 
Associated Problems. Nominations should be sent to the 
Course Secretary, Management Training (P.E.), Ltd., Park 
House, Wick Road, Egham, Surrey. Fee 185 guineas (non- 
residential). 


Some Basic Engineering Problems in Tidal Estuaries. UNIversity 
or Lonpon, Senate House, Russell Square, London, W.C.1. 
A course of three lectures by Professor A. T. Ippen, “ Tide- 
dynamics in Estuaries,” “‘ Diffusion and Energy Dissipation 
in ies,”’ and “‘ Sediment Probiems in Estuaries.”’ Feb- 
ruary 8, 10 and 12, at $.30 p.m. Admission free. 
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NICKEL 
ALLOY 
STEELS 


ensure reliability 













in lathes and 


gear shapers 


Automatic factory production methods place a TYPICAL CORE MECHANICAL PROPERTIES OF 
premium on reliability. 








To ensure their products do not suffer through 
material failures, Messrs. Drummond Bros. Ltd., 
Guildford, specify nickel alloy steels in their 
‘Maxicut’ industrial lathes and gear shapers and SIZE HEAT TREATMENT —. gore hg 


high production multi-tool machines. 





Among the various nickel alloy steels used in 14” dia. — | Oil quenched 830°C. ie rg | 
Drummond tools is the 4} per cent nickel- compored 160°C. 
chromium case-hardening steel, EN 39, which is 2” dia. Oil quenched 830°C. 82:1 17-5 6i 


Oil quenched 760°C. 


used for worms and has adequate toughness and 
tempered 180°C. 


wear resistance for this exacting service. 
4” dia Oil quenched 830°C. 77:7 16°5 62 


Oil quenched 760°C. 
tempered 180°C. 























The benefits to be gained from the more highly alloyed case-hardening nickel steels, 
such as EN 33, EN 34, EN 36 and EN 39 include ease of heat-treatment, 
minimisation of processing distortion, and general reliability. | 


Send for ‘ The Mechanical Properties of Nickel Alloy Steels’ > | 


MOND NICKEL 


& THE MOND NICKEL COMPANY LIMITED + THAMES HOUSE - MILL BANK - LONDON SW! 








TGA 25/2" 
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HYDROCON 


FULLY-SLEWING MOBILE 


CRANES 


Completely Hydraulically 
operated, fully slewing 
from 5 to 10 tons 
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@ One cab, one engine, one operator, full circle slewing. 

@ No clutches, no electric motor. 

@ Finger-tip controls allowing 3 motions at once. 

@ Jibs up to 56 ft., easily erected by three men without 
mechanical assistance. 

@ Quick-acting outriggers. 

@ Universal foot pads. 

@ High torque Rotary Hydraulic Motors for precision control. 

@ Fully interchangeable. 

@ No maintenance required. 

@ Fast winch speeds, with Hydrocon ‘‘ double safety ’’ brakes 
and POWER LOWERING for precision control. 

@ Winch parts 90 per cent interchangeable. 

@ One rope for all jib lengths. 


LAMBERT ENGINEERING CO.(GLASGOW) LTD. 


BURNFIELD WORKS GIFFNOCK NEAR GLASGOW SCOTLAND 


9 
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Wiustretion by courtesy of the Ford Motor Company, Led. 


OVERHEAD BUS-BAR EQUIPMENT 


Donovan “Runtact” power duct is ideal for i“ 
feeding electric power to travelling hoists and 
small cranes safely and economically. Bs 
Other applications are—Moving Test Lines, Pro- 


duction and Assembly Lines, Portable Tools, etc. 


Donovan “Runtact” features enclosed conductors 
which eliminate hazards of exposed wiring. Stand- 
ard straight or curved sections are available and can 
be adapted to existing as well as new installations. 


RATING :—Bus-bars, 100 amp. Hoist or Crane 
Trolley, 25 & 40 amp. Portable Tool Trolley, 10 amp. 


THE DONOVAN ELECTRICAL CO., LTD., 79-82 Granville St., Birmingham, | 


Sales Engineers available in LONDON, BIRMINGHAM, MANCHESTER, GLASGOW, BELFAST, BOURNEMOUTH 


TRAVELLING CONTACT TYPE 


Straight sections are supplied in lOft. standard lengths or 
sub-lengths of 20°, 30°, 40° and 80°. 


Curved sections are available in 3ft. radius 30° segments, 
and 6ft. radius 15° segments. 


l 
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LONDON DEPOT >—148-151 YORK WAY, N.J. 
GLASGOW DEPOT +22 PITT ST., C2 


— 
PLAN VIEW | 34. Rad. 
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J. STONE & CO. (CHARLTON) LTD., 
WOOLWICH ROAD, LONDON, S.E.7 


ENGINEER = Jan. 29, 1960 


THE ROAD 
TO SUCCESS 


COOPERS 


on winning the Manufacturers Championship 
both for Formula I and Formula II Cars 








from 


» STONE 


OF CHARLTON 


—suppliers of Magnesium Castings— 
for 
WHEELS 
HAND BRAKES 
REAR BRAKE PLATES 
UPRIGHTS 
STEERING CLAMPS 
GEARBOX INTERLOCKING COVER 
STEERING BOX 
BELL HOUSINGS 
GEARBOX LID 


**Stone’s Magnesium Castings were chosen because they 
give the most strength for the least weight’’... say Coopers. 
Many developments in the motoring, aeroplane, elec- 
tronic and other industries have been facilitated by 
consultation with J. Stone of Charlton. From the wealth 
of their experience in the production of sand, die and 
precision castings in aluminium, magnesium and copper 
base alloys, J. Stone are often able to offer advice resulting 
in both technical and economic advantages. 


CASTINGS FOR INDUSTRY 
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Never trust to luck 
with woven wire 






>, « 











trust a century of experience 


of weaving wire cioth 
= 3 ej cme oro] 5 hy -Y Lor. 2a ot oe Seg 2) 


4 SPRINGFIELD WIRE WORKS, GLASGOW, S.E. 
Enter No. 672 on reply card 
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“TAKE MY TIP — 


USE 
SIFBRONZE 


EQUIPMENT!” 


“DEMON ”’ BLOWPIPES :— 
General Duty and Cutting Models. 


SIFBRONZE REGULATORS 
Modern precision instruments giving 
constant pressure and volume. 


SIFBRONZE CATSEYE GOGGLES 
The most advanced type on the 
market, 


If you want to 
know how Sifbronze 


equipment can help NAME 
you, fill in the 


coupon right away. 





says Will the Welder 


SIF-COLIBRI CUTTING MACHINE 

The clockwork machine which turns 
a hand cutterintoa precision machine 
cutter. Ideal for flame cutting on site. 


SIF-COMBI PROFILE CUTTING MACHINE 
An Automatic dual-purpose machine 
for all kinds of cutting work. 


Suffolk Iron Foundry (1 Ltd., Stowmarket, 
Suffolk. (1920) > tke 


Please send me leaflets detailing Sifbronze 
equipment. 


OORT TE OTE ROR E EEE RHEE EEE EEE EHEOE EEE EEE HOES 


OOOO ERSTE ETOH EH EEEEEEEED CHEESE OREO ERED 
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He’s a casting director of many parts 


and the results of his work give excellent performance. the scope of the division’s resources. There is no recog- 


For, whatever casting process is required for your pro- nised technique of testing that is not used at Penistone. 


duction—cement-sand, shell-moulding or ‘lost-wax’—the team Inspection by X- and gamma-radiography, by photo-electric 


of experts at David Brown Foundries Division carries it absorptiometer and by spectrograph, are standard. Electro- 


out with supreme skill and care. magnetic flaw detection is applied to all steel castings 


There is no proven method of casting that is not within for aircraft and other special applications. 


You can SAFELY specify David Brown castings. 


DAVID BROWN 


THE DAVID BROWN CORPORATION (SALES) LIMITED 
An alliance of engineering specialists in gearing, machine tools, castings, automobiles and agricultural tractors and machinery. 
Foundries Division, Penistone, Nr. Sheffield. Telephone: Penistone 3311 


OA/ 5861 
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DVANGED 







CO-AXIAL GEAR UNIT WITH 
BASEPLATE MOUNTING 


CO-ANIAL GEAR UNITI 


WITH BRACKET MOtl 


HELIGON 





Helicon geared motors and co-axial geared units 
are new... and all the better for being made by 


David Brown, the firm with 100 years’ experience 





of gears. That means greater accuracy more reli- 
ability with less maintenance — in fact a quiet, 


geared motors and co-axial geared units 
compact, sturdy, quality product. 


There is a booklet No. F. 444.3 waiting for you. 


It tells about the range of units covering 34 D A V I D 3 R Oo Ww N 


standard ratios for any drive up to 40 h.p. Write 


a : An alliance of engineering specialists in gearing, machine tools, castings, 
for it to-day. automobiles, agricultural tractors and machinery 


THE DAVID BROWN CORPORATION (SALES) LIMITED 


RADIC OWN DIVISION ’ PARK WORKS, BUDD ERE PISLD ’ Tclephone: 3500 


ameee 
Eater No, 1 on reply card 









Mushet Special “VG” ty oe PET steel is the very latest 
development of tool steels in the United Kingdom, by Samuel 
Osborn & Co., Limited. Remarkable results under production 
conditions are assured, far in advance of other tool steels in 


this category. 
Stocks of lathe tools, planer tools and toolholder bits, in this 
steel, are available in standard sizes. 


IMPROVED PERFORMANCE FROM MACHINE TOOLS 
if you use centre lathes, capstans, automatics, combinations, 
planers, shapers, boring mills, etc., these tools will: 


* CUT FASTER 

* LAST LONGER 

* MACHINE TOUGHER MATERIALS 
—inciuding Nimonic alloys 

* REDUCE PRODUCTION COSTS 


® ALSO AVAILABLE 
IN BAR AND 
BLANK FORM 














SAMUEL OSBORN 
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Ded 


DOD STEEL 


yf 


ip 

















& CO., LIMITED 


©ctLYoDe STEEL WORKS, SHEFFIELD 
FINE STEEL MAKERS STEEL FOUNDERS ENGINEERS’ TOOLMAKERS. 
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HAMMERED OR 
HYDRAULIC PRESSED 


CY eee 
IM STEEL 
BLACK OR MACHINED 
TO 24 TONS 

* 


THE INCE FORGE CO. LTD. 
WIG AN ns FORGE LTD. 
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M ON A R C Electrodes were used for 


welding all principal sections of the mance \Snedles smn 


sé *,¢ ” 
smaapecae er é PAN GRINDING MILLS 
*Approximately 300 tons. 





The new vessel has a length of 760 feet with a deadweight tonnage 
of 50,000 tons, and is the first of this size built by Messrs. John 
Brown & Company (Clydebank) Limited, for the B.P Tanker 
Co. Ltd. 
‘““Monarc’”’ Electrodes were chosen for their extremely easy 
weldability and sound mechanical and physical properties, and 
are ideal for all positions of welding on site, or in the fabricating 
shop 
Produced by 
ARC MANUFACTURING COMPANY, LIMITED. makers of 
ACTARC Welding Electrodes REVOLVING OR STATIONARY PANS 
for all ferrous and non-ferrous metals. PERFORATED OR SOLID BOTTOMS 
ACTARC Welding Transformers OVER BS Cneen Otives 
in capacities of 200, 250, 300 and 440 amps. with td 
infinitely variable current control. Smedley Brothers. rr 
ACTARC welding Rectifiers Belper. Derbyshire. 
ior Argon-Arc Welding Fully mechanised or ; 
manual current control Telephone: Belper 12 
Complete range of Welding Accessories. 
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RESISTANCE STRAIN GAUGES INSULATION 


By J. YARNELL, B.Sc., A.lnst.P. 
Price 12s. 6d. (Postage 64.) WATER GAUGES 
This book deals with the construction and application of resistance strain gauges and with the ETC. 
most commonly used circuits and apparatus. The strain gauge rosette, which is finding ever 
ication, i d ively, being introduced b hort iti f the th 
wider application, is treated extensively, being introduced by a short exposition of the theory F. WIGGINS & SONS 


of stress and strain in a surface. 
7 9-11 TREDOWN RD. SYDENHAM, 8.E.26 
Order your copy through your Bookseller or direct from:— Tel: SYDeaham 7668 


ELECTRONIC ENGINEERING, 28, Essex Street, Strand, London, W.C.2. 
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MORE Schieldrop Industrial Oil Burners are used by THESE ARE ONLY 
MORE and more leading engineers and TH REE OF 


MORE Schieldrop S.P.0. Burners have 
E been sold 
WN GREAT BRITAIN MOR than any other make 


LONDON ; 
Tel : Geigravie 3785 
Tel Binctirwere 385) 


aco  [ndustrial Burners 


Tels Erdington 2772 
SCHIELDROP & CO. LTD., STOTFPOLD, BEDS - Tel 414 (4 tines) BM) 


Where [amr eee me Ee | 
Top Standards 
are required— OF ‘ 


CROSS British made compo- f ’ 
reacted forgone. yche : . DIFFERENT TOOLS 


specified for use in the 
products of the future. Where 
44 Ds ewe are required 

components are ‘ 

“ : NOT ONLY 2,500 DIFFERENT TOOLS, BUT 2,500 STOCK 
~~ pr? agg = j TOOLS. AVAILABLE IN ENGLISH, AMERICAN, UNIFIED & 
hardening and tempering pro- METRIC SIZES. MADE FROM CHROME ALLOY STEEL. SUPERBLY 
cess, and are extremely FINISHED 
er ' aR | EACH ONE THE BEST IN ITS CLASS. 




















WIRE THREAD INSERTS 
SPRING WASHERS 
CIRCLIPS and RETAINING 
RINGS 

JET ENGINE LABYRINTHS 


C 4 O AY Ly Manufactured at 
MANUFACTURING CO. ( 1938) LTD. BRITOOL WORKS, BUSHBURY, WOLVERHAMPTON, ENGLAND. 














COMBE DOWN : BATH - SOMERSET - Tel: Combe Down 2355/8 - Grams : Circle, Bath. _ 
: Enter No. 722 on revly card Enter No. 723 on reply card 








The Hanovia Model 17 Fluorescence Lamp 
provides the means of non-destructive testing of 
large engineering components by the use of 
fluorescent inks. The unit is suspension 
mounted and is of particular use for crankshaft, 
steel tube, steel sheet, large forgings and 
component inspection on a conveyor 

belt system. In the mining industry the 

Model 17 is well suited to the detection of 
mineral in crushed ore. Hanovia inspection lamps 
are also widely used in the textile, 


chemical, rubber and electrical industries. A Model 17 


Fluorescence Lamp 


Please write for details. 
eects sepia MODEL 16 


examine castings. 
Model 16 is a portable 
unit for the detection of 
cracks and flaws and is 
used for practically every 


Engethard Industries Lid. : large engineering and 
4 assembly works (includ- 


Hanovia Lamps Division, Dept. No. T.17/10,Slough, Bucks. Telephone: Burnham 500 
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TOWN 
DRILLING MACHINES 


Established over 50 years, the TOWN range of 
radial and vertical drilling machines is noted through- 


















out the world for modern design, reliability and ease 





MODEL CE2: RADIAL DRILLING, 
BORING, TAPPING and STUDDINC 
MACHINE. Four sizes: Sft.to 8 ft.; 18 speeds; 
15-850 r.p.m.; drills 34 in. from solid in mild 
steel 












of operation. 





MODEL AE4: RADIAL DRILLING 
BORING, TAPPING and STUDDING 
MACHINE. Seven sizes: 3 ft. 6 in. to 
8ft.; drills 3 in. from solid in mild stee! 









MODEL AES: RADIAL DRILLING, TAP- 
PING and STUDDING MACHINE. 42 in.: 
dvills 14 in. from solid in mild steel or 14 in. in 
cast iron. 







MODEL AE2: VERTICAL 
DRILLING MACHINE (heavy- 
duty model). Two sizes: 36 in 
and 42 in.; drills 34 in. from solid in 
mild stee! 








MODELS EG4 and EG8 

ADIAL DRILLING 
MACHINES. 
Each model in five sizes: 4 ft. 
to 8 ft.; 4 speeds; 160-600 
r.p.m. (EG4), 8 speeds; 20 
$00 r.p.m. (EG8), drills up 
to 2 in. from solid in mild 
steel. Also made with single 
speed 


















OTHER MACHINES IN THE RANGE 
are detailed in a folder ‘GO TO TOWN’ which is available on request. 


Variations on the standard range can be undertaken, and examples are also 
illustrated in the folder. 



















FRED‘ TOWN & SONS LTD | M","%™ 
ESTABLISHED - 1903 


T.18. 
Enter No. 731 on reply card 


275/300 biows per minute. 

Average size of work 1}” bar. 
Adjustabie stroke and guides. 
Rubber cushioned overhead motion. 
Loose Anvil Block. 

Separate motor stand available. 

A typical example of the type of work accom- 
plished on this machine (illustrated right). 
For High Speed Precision Forging—the Model 

. 108 * POWER HAMMER. 


TRS 


CANNOCK FOUNDRY & ENGINEERING WORKS 
CANNOCK: STAFFS 


TELEPHONE — TELEGRAMS CANNOCK 2186 
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Alfred Allen Hoppers 
and Chutes, Vessels and 
Tanks for Industry 











alfred allen & son itp 


London Office : 23 LAWRENCE LANE, E.C.2. 
Asana 


TEL. MONARCH 2978 
Enter No. 742 on reply card 
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te - 
ind Plant 


SUITABLE FOR ALL INDUSTRIAL 
APPLICATIONS 


The ‘‘ Metcalfe’s’’ High Pressure 
Washing Plant provides the answer 
to the problem of cleaning in in- 
dustry to-day. The plant is supplied 
ona suitable hand truck for port- 
able use or it can be fitted as a per- 
manent installation, and the only 
services required to operate it are : 


(1) Water supply (static or mains). 
The consumption is 550 gallons per 
hour. 


(2) Steam supply at any pressure 
above 60lbs. per square inch. The 
consumption is 700ibs. per hour. 


The Washer is extremely simple to 

operate and can be easily operated photo by kind permission of the Vulcan Foundry Ltd 

in complete safety by unskilled CLEANING A LOCOMOTIVE 
personnel. The high temperature and pressure of the jet make it un- 
equalled for power and efficiency and the use of cleaning solutions is 
not normally required. 


ADVANTAGES OF THE ‘D & M’ 
SYSTEM OF WASHING 


@ (1) Delivers an extremely hot supply of 
water at a very high pressure thus ensur- 
ing the most efficient cleaning. 

@ (2) Ensuresa great reduction in cleaning 
costs, due to the saving in man hours 
which is always found. 

@ (3) The injector is perfectly automatic 
and re-starting and requires no attention 
once the water valve has been set for the 
usual working pressures. 

© (4) It will operate satisfactorily with low 
steam — (60ibs. per square inch 
upwards) 

@ (5) It can beoperated with perfect safety 
and satisfaction by a non-skilled labourer. 

@ (6) Simple, compact and light. 

@ (7) No detergents or cleaning solutions 
are normally necessary. 

CLEANING A SLAUGHTER-HOUSE FLOOR ® (8) Noother system offers the same flexi- 
bility at low operating costs, low main- 
tenance and low installation costs as the Metcalfe High Pressure Washing Plant. 


@ (9) A wide range of jet temperature and pressure is available so that the apparatus is 
suitable for all types of requirements. 


WRITE FOR LEAFLET S./! 








Telephone : WOOdley 2626 (2 lines) 
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Telegrams : EXHAUST, ROMILEY 
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Finished machined parts depend on good forgings 

















The illustrations show just a few examples 
of Cull craftsmanship. 
All are completely hand forged. We supply 


hand and smithed forgings to 


any steel specification in the ‘as forged,’ 
normalised, annealed or oil hardened 


and tempered condition. 


\ 


_G&- WY Es 


Ww. B. CULL & SONS LTD. 


Head Office & Works 


TENNANT STREET, BIRMINGHAM, 15 
Phone : MiDland 6048-9 Grams : CULANSONS, B’HAM 


\ 





\ 
\ 


\N 



























































Works also at : 
POWKE LANE, OLD HILL, STAFFS. 


oid 
5 
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ALL-OUT 
SERVICE 
WITH KONTITE 


When you specify KonrTiTe fittings you are 







assured of prompt delivery from the 







largest range of pipe fittings in the trade. 


You receive your order by return, or at the 







very most within a few days. You save time, 


labour and costs, because KONTITE fittings 






are designed to make highly efficient joints 







at the turn of a spanner. Send for the 


fully illustrated catalogue of KONTITE fittings. 






- Plan right with KONTITE 


KAY & COMPANY (ENGINEERS) LTD - BOLTON - LANCS - TELEPHONE: BOLTON 3041 - London Office: 36 Victoria Street - SWi - Telephone : Abbey 2144 . A member of the ALENCO group of companies 
Enter No, 752 on reply card 
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UDCOvaves 


LUBRICANT SEALED FOR A POSITIVE SHUT-OFF 





5 








Cut your maintenance costs by installing Audco lubricated plug valves. . . 
they cost no more than ordinary valves and cost less to maintain. A 
unique pressurised lubricant system provides a leak-proof seal and 
ensures easy rotation of the plug (without friction) under extremes 
of temperature and pressure .. . other economy features 
include taper seats which are not exposed to moving 
fluids, quarter turn operation and a rotary plug 
which is the on/y basic moving part. Available 


in a complete range of sizes and pressure 














Audco valves on the gas scrubbing 
plant at Romford Gas Works 
(courtesy North Thames Gas Board) 


ratings in cast iron, steel, stainless 
steel and  corrosion-resisting 
metals. Full particulars of 

the Audco range will be 


supplied on request. 


ves AUDLEY ENGINEERING CO. LTD., NEWPORT, SHROPSHIRE 


Tel: Newport Shropshire 3245. Grams: Audley, Wellington Shrops. London Office: 60-61 Trafalgar Sq., W.C.2. Tel: TRAFALGAR 4401. Grams: AUDCOLON, LONDON 
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Two interesting new buildings 


The upper illustration shows a new valve factory at Paignton, for 


Standard Telephones and Cables Limited. 


Architect : J. Francis Smith, F.R.I.B.A., F.R.I.C.S., Exeter. 
Consulting Engineer: W. E. Green, M.1.Mech.E., M.I.Plant E., A.M.I.Prod.E., 
A.M.B.I.M. (Standard Telephones and Cables Ltd. Project Engineer). 


General Contractors : Staverton Builders Ltd., Totnes. 


Below it is shown the new Middlesbrough General Hospital 
Accident Wing which embodies some of the most up-to-date 


hospital equipment. 


Architect : P. H. Knighton, M.B.E., A.R.I.B.A., Newcastle. 
General Contractors : F. Shepherd & Son Ltd., York. 


BOTH OF THESE BUILDINGS ARE BUILT WITH STEELWORK 
FABRICATED AND ERECTED BY 


DORMAN LONG 


DORMAN LONG (Bridge & Engineering) LTD. DORMAN LONG (Steel) LTD. 


BRANCHES AND AGENCIES THROUGHOUT THE WORLD 
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The illustration shows that part of aM ORRIS foundry sand and mechaniza- 
tion plant which reconditions knocked-out sand. At I, sand coming from the knock- 
Out via an apron plate and belt conveyor passes beneath a magnetic separator (to 
remove tramp iron) and falls into the boot of a belt-bucket elevator 2, discharging 
into screen 3 onto belt conveyor 4, which in turn discharges into sixty-ton storage 
hopper &. The flat belt conveyor 6, under the hopper, pours sand into the skip 
which feeds the mulling machine (known as the Speedmullor). This machine 7, 
providing a rapid mulling cycle with close batch control, discharges the sand into 
belt-bucket elevator 8. From thence, the sand proceeds via belt conveyors 9 and 10 
to the moulders. The overhead chain conveyor II serves the core shop with sand 


and also takes the cores to the stoves and to the moulders. 


Comut MORRIS 


FOR COMPLETE HANDLING SCHEMES 
FOR ALL INDUSTRIES 


HERBERT MORRIS LTD P.O. BOX 7 LOUGHBOROUGH ENGLAND 


Telephone: Loughberough 3123 
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\ The new Hoover Junior Cleaner Mode! 1334 


| 
\ 





The production of bearings by the 
powder metallurgy process ¢ 
is our specialized business. \ 
Extensive technical research and 
development are behind every Lubrook 
Bearing and enable us to match them to the 
widening range of mechanical requirements. Powder 
size analysis, physical testing and extensive running- 
tests ensure the controlled porosity, structural 
strength and lubrication capacity of each bearing. 
The self-lubricating quality of Lubrook Bronze Bearings 

overcomes the need for periodic lubrication, making them particularly 


suited to those less accessible friction points. 


LUBROOAK ii Retaining BEARINGS Ay 


Sther famous Bound Brook products include: 
Ferrocite’ oi/-retaining Porous Iron, Bushes, Bearings and Parts. etenner ot the 
Sintered Metal Parts and Components by Powder Metallurgy. 








Graphited Bronze Bearings. Bound Brook Bearings Limited ! 
Sneed Eraee Pert TRENT VALLEY TRADING ESTATE, LICHFIELD, STAFFS. 

‘Polyslip' P.T.F.E. impregnated Bearings. 

Bound Brook Bronze Filters Telephone: Lichfield 2027-8 « Telegrams: Boundless, Lichfield Birtieia Group 
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ACCIAIERIA 
E TUBIFICIO 
DI BRESCIA 


Represented in the U.K. by : 

L.A. POOLE & COMPANY 

Clun House, 17, Surrey Street, Strand, 
London, W.C.2. Telephone : Covent Garden 0021/2 
















Penstocks for high capacity power schemes 
Large size valves and gates for hydraulic 
plants 

Boiler drums, towers and pressure vessels, 
spherical bodies 


Cylindrical structures, fabricated frames 
and platework, heavy mechanical 
engineering 

Seamless steel cylinders for compressed 
liquefied and dissolved gases 

Steel forgings—raw and machined castings 
of steel, cast-iron 


Hot rolled structural steels 





















Hot rolled seamless carbon and alloy 
steel rings, individual rings up to 13-0" 
diameters and 4 tons weight, obtained 
out of ingots cast in eur own furnaces 
and rolled to any specified shape and 
size 

Earliest deliveries offered against 
British and American steel specifications 









LLOYDS CLASS | 
APPROVAL 
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HOW 10 
SOLVE 
YOUR DUST 
RECOVERY 
PROBLEM 





A wide variety of industries in Britain are constantly being 
presented with acute dust recovery problems and it is particu- 
larly apt therefore that Ambuco Ltd. should open up in London 
at this time. 


Over 1,300 dust recovery installations engineered by Ambuco and 
its parent company are in use all over the world. Now they are 
available in Britain and the Sterling Area. Ambuco cyclones will 
not plug even with loadings of up to one pound of dust (7,000 grains) 
per cubic foot of gas. They can be made of a number of different 
materials and can be completely lined against the effects of heat, 
corrosion or abrasion. In many industries Ambuco systems are 
used to recover valuable dusts, in fact, in these cases it has been 
found that eight out of every ten installations pay for themselves 
within a few years. 
If you have a dust collection problem just ring HYDe Park 2178 LESS 
or write for an illustrated 16-page booklet to Ambuco Ltd., a 
Standbrook House, 2/5 Old Bond Street, London, W.1. 

LESS WASTERS 


e WHY THE AmMBUCO ~ cocked hoto by courtesy of Messrs. Wallis & Co. (Long Eaton) Ltd 
as PRODUCT 
CYCLONE IS THE {— ssh: — 
MOST EFFICIENT niversally accepted as the greatest advance ever 
—] PROFIT made in die metal technique. Ask for revised 
IN THE WORLD a giving full details and latest technical 
information. 
lhe Ambuco Cyclone is unique in that it 





contains a ‘‘shave-off’’ port. Dust 
whirling upward in the ‘“‘double-eddy”’ 











current is caught and removed. In 
ordinary cyclones much of this dust would 
be re-entrained, thus reducing efficiency 


“VERE ‘@ He METAL FOR PRESS TOOLS 
n ee = F ” 


's at engineering Extra Efficiency : | N. ae A $ | T oO N LT D 


in DUST COLLECTION SYSTEMS 
ST. ANDREW’S ROAD, HUDDERSFIELD ENGLAND 
A SUBSIDIARY OF BUELL ENGINEERING, INC., U.S.A. TELEPHONE: HUDDERSFIELD 6263/4 


CW 3269 
Enter No. 801 on reply card} Enter No. 802 on reply card 
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Say 
HOLROYD 
first for 
worm gears 





and gearboxes 


JOHN HOLROYD & CO. LIMITED - MILNROW - 


LANCASHIRE 


THE ENGINEER §Jan. 29, 1960 81 



















































If there 
were a Holroyd 
motto, it would be ‘do 
it ourselves’. Almost 100 
years’ experience in 
machine tool and _ gear 
production has enabled us 
to build up a sound technique 
for the production of worm 
gears. Nearly all the operations 
of manufacture and inspection— 
not only of worm gears but of 
gear cases too—are carried out by 
methods of our own devising. (We 
say ‘nearly’ all because if we do 
come across a mew machine or 
process we think might help us, we 
certainly don’t hesitate to snap it 
up!) Another thing: we don’t believe 
in making things in dribs and drabs, 
so there’s always a fine stock of stan- 
dard worm gears and gear units in the 
factory, which helps us to keep prices 
low and delivery quick. But worm 
gears and worm gear boxes aren’t the 
only things we make. We also do a 
lively business in spur, helical, and 
bevel gears; special machine tools; 
helical rotors for compressors, meters, 
and pumps; rotor manufacturing 
equipment; rotor timing gears; and 
Holfos centrifugal castings and 
bushes. Holfos Phosphor Bronze, by 
the way, is a material of our own 
development and we use it, centri- 
fugally cast, for all our gear wheels. 
It will take any amount of wear 
and has a very low coefficient of 
friction. These are undoubtedly 
the reasons why’ a Holroyd 
worm gear set up the World 
Record (on the Daimler- 
Lanchester Worm Gear 
Dynamometer) at the 
National Physical 
Laboratory in 1931. 
That impressive 
record is still 
unbeaten! 


CRC B2 
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high quality 


We can supply Castings up* to 3 Tons in 
weight. 


Our services include Design, Pattern-making, 
Heat Treatment, Testing and Precision 


Machining. 


Our Technical Representative will be pleased 
to call and discuss your particular require- 


ments. 


ROBERT HYDE CASTINGS 


NORTH STAFFORD STEEL FOUNDRY - STOKE-ON-TRENT «Tel: 4426/-2 
CLARENDON WORKS - CHESTERFIELD - Tel: 3181-2 


LONDON OFFICE: 52, GROSVENOR GARDENS, S.W.1. Tel: SLOANE 9972 
Enter No, 821 on reply card 
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MANUFACTURER’S OFFER OF 


STEEL SHELVING 


72” High 34” Wide 





12” Deep 











Brand new—Manufactured in our own Works. 
Shelves adjustable every inch. 

Heavy gauge shelves will carry 400 Ibs. each. 
Stove enamelled dark green. 

6 shelves per bay—Extra shelves 8/- each. 
Quantity discounts. 

Also available in White at £5 per bay. 

All other sizes available at equally keen prices. 


DELIVERED FREE England, Scotland and Wales 
£3. 15. 0. Ready for Erection 


N. G. BROWN LTD. 














Green Lane Steel Works, HEYWOOD, 
LANCS. Tel.: 69018 (6 lines) 


04 DRAWER UNIT 


All-steel, stove enamelled dark green 


Our most popular unit, with 54 drawers, 
each 5° wide, 3” high, 114” long, each 
drawer fitted with 1 free divider and 
drawer card. Extra dividers can be ob- 
tained at 6d. each. Cards supplied free. 
Overall size of unit, 42” high, 36” wide, 
12” deep. 


* Send for SAMPLE DRAWER 
without obligation. 

















delivered free to 
® England, Scotland and Wales 











DESIGNERS! THIS IS THE ONE 
REFERENCE BOOK TO SOLVE YOUR 


FLUID SEALING PROBLEMS — 
AND ITS FREE! 






When you design } 
Fluid Seal applications, ' 
don’t be without this | 
valuable Reference 

Book issued by Pioneer. 
Prepared by practical 
engineers, it includes 

the latest up-to-date 
information on Fluid 

Seal Technology, 
comprehensive data on 

a wide variety of 
applications, how to 
install correctly with easy- 
to-follow illustrations for 
all the various types of seals 
produced by Pioneer, and a 
full range of available sizes. 
The Pioneer Reference Book 
which comes to you on 
request, is a practical work 
for the busy designer and is 
part of the Pioneer service 
which includes free advice on 
any Fluid Sealing problem. 


Pionee 


OILSEALING & MOULDING CO. LTD 


Factory and Head Office: Cottontree Works, Colne, Lancs. Tel: Wycoller 47! (8 lines) 


Las: 





Ltadeaien Bobeeeiee Fs on cg ee ee 
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INDUSTRIAL COUNTING 
INSTRUMENTS and 
MEASURING 






Write or phone 
for our Catalogue or a visit from « 
technical representative to “ INSTRUMENT DIVISION ’’ 


B. & F. CARTER & CO., LTD. 


ALBION WORK 
ALsIor w ialineg 3, ENGLAND 
: “BRAIDERS BOLTON ” 
MURR AI  AR h 
Enter No, 833 on reply card 








Diesel 
Enqines 


Main Propelling 

Diesel Engines 

In powers up to 
1,200 H.P. 


THE NEWBURY 
DIESEL CO. LTD. 
NEWBURY, BERKS 


Eater No. 834 on reply card 
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flange mounting geared motors 


All NECO co-axial geared 
motors can be supplied with 
flange mounting instead of 
feet to enable the unit to : 
TYPE HD 


be bolted accurately to 
Up to 2h.p. output or up 


your machine. | 
at im «to 200 Ib.ft. output torque. 
0.62 to 480 r.p.m. 


TYPE DS 
8” diameter flange. 


Up to 1/2 h.p. input or up 
to 100 Ib.ft. output torque. 
sa i mim TYPE 25 
. p.m. 8” diamet 
0.§ t0 475 t-p.m ameter f/m Upto 1/8 hp. input or up 
flange. Removable feet can | 
to 25 lb.ft. output torque. 
be supplied with this unit. 
0.079 to 312 r.p.m. 
8” diameter flange. 


FOR ALL SLOW SPEED DRIVES 


NECO GEARED MOTORS LIMITED - 204 QUEENSTOWN ROAD - LONDON - SWS 
Subsidiary of Normand Electrical Co. Ltd. Telephone : MACaulay 3211-4 


Enter No. 841 on reply card 





Cooper nuts, bolts and studs are 
made to British Standard specifi- 
cations or variations according to 
customers’ requirements, 

Large stocks are carried for quick 


will soon Pay for itself ] , : ebay. 


Light and handy,’and easy to use and goes through a 2’ 6” doorway ‘ , F 
Geta ‘Mini-Giant’ and see those arrears of maintenance work dis- “anand ates 
appear. You'll be surprised at the amount of properly mixed petrol engine—£865 Llectric i 
concrete it will turn out and the time and labour it saves! Con- available Advantageous H.P. terms— 
crete, mortar, and plaster—works floors, machine beds, car parks, £18 down and 12 monthly payments 
paths end plastering walis—the ‘Mini-Giant’ is a ‘must’ ! of £6. 1. &. rw 


Full after-sales service everywhere 
Depots at London, Cardiff, Sedgley (nr. Wolverhampton ), Leeds and Glasgow. fe] te) tc o COOPER & SONS ~ 


p> neni VIADUCT WORKS LEICESTER EFFINGHAM NUT & BOLT WORKS 


PARKER LONDON. STAMORD HOUSE. | | WOME e034 SHEFFIELD 


LIMITED TAFFORO HOUSE NORE m STREET Wwe} 











Enter No. 842 on reply card | 
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FLOORING SPECIALISTS FOR 100 YEARS 


IMMOVABLE-ACME HARDWOOD FLOORS 





ACMEPAVING SOFTWOOD END GRAIN PAVING 


for factory floors 


ACMETYLE SUPER P.V.C. TILES 
ACMELYNO LINOLEUM 





ACMECORK CORK TILES 
ACMETRED RUBBER FLOORING 









Patented 


ACMEPYLE FITTED CARPETS 


Unions fitted with carbon bearings are 
available for temperatures over 400° F 


ACME FLOOR RENOVATION SERVICE 


For use on all types of Rotary and Semi-Rotary 
Machines for Leakproof Fluid Transfer 
Standard Sizes }”—3" B.S.P. 

Special Sizes & Designs up to 6” B.S.P. 


FLO 0 RI NG & PAVI NG As used by leading Engineering Companies and Government Departments 


C0.(1904) LIMITED FILTON LIMITED, 


CLAPHAM STREET, LEAMINGTON SPA, WARWICKSHIRE 


RIVER ROAD, BARKING, ESSEX. RIPpleway 2771 (P.B.X.) Teleohone : LEAMINGTON SPA 8111 
Enter No. 851 on reply card | re: = 7 on —~ card 


British Federak 


Specialists in complete design and manufacture of all types of standard 























Technical Brochures gladly sent on request. 




















and special purpose resistance welding equipment from 1 KVA to 
1500 KVA or greater, and including fully automatic conveyor and 


hopper fed lines for high production requirements in the automobile, 





aircraft, steel, drum and wire industries and all branches of engineering. 


e Special Purpose Jigs and Fixtures. 

@ Press Tools and Dies. 

e Electronic Controls. 

@ Tube Mills. 

@ Cycle Rim Forming and Welding Equipment. 


50 KVA portable welding equipment with canti- 


e Automatic Arc Welding Machines. conanl kak Getenr Samia wate ¢ 
" a ‘ a ‘ The arrow indicates the patented “‘ UNIFLEX” secondary lead also 
e “ UNIFLEX” Kickless Welding Cables. manufactured by British Federal. same: 6 





| BRITISH FEDERAL WELDER & MACHINE CO. LTD. 
LEADERS IN RESISTANCE WELDING CASTLE MILL WORKS, DUDLEY, WORCS. 
i TELEPHONE DUDLEY 5470! 


Eater No. 853 on reply card 
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£500 worth of insulating bricks... 





A consignment 
of M.P.25 
Insulating 
refractory bricks 
destined for 

a Midlands 


Engineering works 


. « . yet without them the furnaces in which they will be installed would consume the equivalent 
of an extra 65 tons of coal per annum to replace radiation heat losses and higher operational 
costs. A sound economic reason why Fosalsil Insulating bricks and M.P. Insulating refractories 
are now an accepted part of modern furnace practice. These high quality materials are designed 
to give long life and high thermal efficiency in all types of furnaces, boilers, and gas plant. 

Medium temperature insulation can also be supplied in slab form—Fosalsil Lightweight 
Slab Insulation being available in sizes up to 36” x 12”. This slightly compressible material 
possesses superlative insulating properties and is particularly suited for speedy installation over 
large wall surface areas of plated furnaces. 


MOLER PRODUCTS LIMITED COLCHESTER 











Enter No. 861 on reply card 


More and more * industries 
are taking a liking to 


JOY LIMBEROLLERS 


Europe’s biggest gasworks, Britain’s biggest cement manufacturers, fertilizer factories, 





foundries, mines, gravel pits and quarries . . . All over Europe, Joy Limberollers are taking 
the limelight as the nearest technically perfect idler yet devised. Only 2 self-lubricating bearings; 
flexible steel cable suspension; perfect catenary belt support; non-wearing, non-inflammable 


& Neoprene roller, non-spilling, ‘cushioned’ ride. 


(eee eee === === 


% These and many other advantages pinpoint British-made Joy Limberoller idlers as the biggest 


advance in materials handling in years. 


AND YOUR APPLICATION .... ? 


JOY? SULLIVAN LTD 


CAPPIELOW - GREENOCK - SCOTLAND 
EXPORT SALES: 7 HARLEY STREET, LONDON, W.1. 
Your local Limberoller distributor :— 

SCOTTISH—Potter & 
Cowan & Co. Ltd., 54 
French Street, Glasgow, 
$.E.2. Bridgeton 7131 


Soft Ores? Chemicals? Gravel? Salt? Quenching Coke? 
Flour? Semi-liquids? Cement? Very few materials can 
defeat a Limberoller conveyor. See how Limberollers 
would cut your materials handling by writing for 
informative 8-page booklet . . . 

Atlantic Rubber Co. WESTERN— 


; SOUTH 
Led., Atlantic Street, M.Q.C. Equipment 
Broadheath, Ch rfield Ch Hi :, 


AND MORE ARE JUST ABOUT TO. . 





Limberoller idlers are now available with modifications 
for rope conveyor systems. If you use rope conveyors 
the new LIMBEROPE publication should be at your elbow. 
Please ask for a copy. 


NORTHERN—H il! Porter 
(Newcastle) Ltd., G Pit 
Yard, Walisend-on- 
Tyne. Wallsend 64002 
NORTH EASTERN— 
Glover & Wood Ltd., 
Victoria Works, Victoria 
Road, Leeds, |!. 

Leeds 3607! 





Altrincham, Cheshire. 
Altrincham 3727 


MIDLAND— 

Central Manufacturing & 
Trading Co. (Dudley) 
Led. Halesowen Road, 
Old Hill, Staffs. 
Cradley Heath 69434 


Westbourne Place, 
Bristol, 8. Bristol 39405 


Southern Industrial 
Rubber Led., 1 High 
Street, South Norwood, 
London, S.E.25. 


LI Vingstone 5568 


Enter No. 862 on reply card 
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Asquith Ram Type machines, built in a range with spindle 
dia. 6in. up to Ilin., are capable of carrying out a wide 
variety of milling operations on large components at one 
setting of the workpiece. This view shows two of the 


1Oin. machines in operation at C. A. Parsons & Co. Ltd. 








RAM TYPE fotigoutal Milling & Boring Mochinsot PARSONS 


WILLIAM ASQUITH LTD. Cc. A. PARSONS & CO. LTD. 


HALIFAX - ENGLAND 
Member of the Asquith Machine Too! Corporatior 


Sales and Service for the British Isles 


DRUMMOND-ASQUITH LIMITED 


Member of the Asquith Machine Tool Corporation 





KING EDWARD HOUSE, NEW ST BIRMINGHAM Phone Midland 3431 A t LONDON Phone 


A367 
Eater No, 871 on reply card. 
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TO INDICATE, CONTROL OR RECORD 


TEMPERATURE 


For accuracy, ease of reading, robust- 
ness, economy and long trouble free 
life install Rototherm Thermo- 
meters. Instruments are available 


to suit most Industrial, Marine 
and Laboratory requirements. SA FETY 
Specialists in bi-metallic 


applications. \ N T H E 


Please write for details. 


Rototherm ei 


BI-METAL * MERCURY-IN-STEEL - VAPOUR PRESSURE 


THE BRITISH ROTOTHERM CO., LTD., Merton Abbey, London, S.W.19 * LiBerty 7661 WITH THE C s) a 
eee ] ca 


and Hollis St., New Basford ~- Nottingham 77847 
Enter No. 881 on reply card 
MAGNETIC SAFETY 
TRIP WIRE SWITCH 








L 


HIGH QUALITY ENGINEERING Designed specially for use with 


conveyors and similar equipment, where 
& MACHINE TOOL CASTINGS long runs of mathinery ace te use, 

* & this C.J.R. safety device stops the 

driving motor (or applies a brake), 

at a touch of the trip wire. 

You owe it to yourself and your 
employees to fit this infallible 

safety device. 





HEAT & WEAR RESISTING UPTO 10 TONS 
ats 1 SPHEROIDAL GRAPHITE [RON & STEEL 


ger A Cc i f Be i | G AND LOW VOLTAGE SAFETY SYSTEMS 
R. GOODWIN & SONS LTD. | CJ.R. ELECTRICAL AND ELECTRONIC DEVELOPMENT LIMITED 
(ENGINEERS) BICKFORD ROAD - WITTON < BIRMINGHAM 6 


IVY HOUSE FOUNDRY, HANLEY, STOKE-ON-TRENT Phone: Seoke-on-Trent 236! 
Enter No. 882 on reply card Enter No. 883 on reply card 








HrbLbey 


REGO. 





PROPANE... versatility ... BUTANE 


We don’t often blow our own trumpet. We 

would like to give a blast or two to introduce B.T.27 Shaft or Manhole light. 
Fea Filter 912. with you to our range of lamps and heaters all 

operating on Propane/Butane. They are 

quite exceptional—but then they are designed 

in co-operation with the men on the job! 














CONSULT US FOR 


8.1.25 FLOODLIGHT 
10,000§M.R.C.P LIGHTING AND HEATING! 





We can only illustrate three from the range of these versatile lamps 
and heaters. We suggest you inv=stieate. It’s well worth while! 


B.T.25 complete with 
Guard 1623. Please write for illustrated leaflets to Dept. EN.8 


TIELEY 
a B.T.44 Mounted on its stand 
No. 84! 


B.T.25 complete with LAMP COMPANY LIMITED 


Frosted Glass 1624. 70-72 JERMYN STREET, LONDON, S.W.1 
Enter No. 884 on reply card 
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WHEN YOU ARE ’ 
| # 5) 


— THINK OF HARVEY 





Harveys have the ‘know-how’, the space, the equipment 
and the skilled men to produce large fabricated assemblies 
with efficiency. 

Assemblies up to 120 tons can be handled in one piece, and 
completed down to final machining. Full equipment is 
maintained for automatic welding, and stationary and 
portable X-ray units are supplemented by Radioisotopes 
for non-destructive testing. 

Harvey engineers are always available to discuss your 
fabrication problems, and advise how we can best help you. 


Left: 
A mild steel jacketed Autoclave to Class I construction with 
electrically driven stirring gear. 


Below: 
This Ethylene Oxide Reactor weighs 135 tons, is 9ft. 6ins. in 
diameter and contains over 15 miles of 1}in. dia. catalyst tube. 


. a ie H roe 


ae 


HARVEY FACILITIES AND PRODUCTS 


CLASS 1 WELDED PRESSURE VESSELS TO 
LLOYD’S AND A.S.M.E. CODES +: HEAT 
TREATMENT AND RADIOGRAPHY - DIE- 
PRESSED AND ‘ROTARPREST’ HEADS UP 
TO 15FT. DIA.—Larger sizes to specification 
WELDED PRESSURE VESSELS AND FABRI- 
CATIONS IN ALL METALS - STEEL PLATE 
AND SHEET METALWORK -: HEAVY 
MACHINING AND FITTING. 


H A RV FY D FoR fara? WELDED FABRICATIONS 


G. A. HARVEY & CO. (LONDON) LTD., WOOLWICH ROAD, LONDON, S.E.7. Telephone : GREenwich 3232 (22 lines) 


HC/HT/10 





Eater No. 891 on reply_cord 
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‘ 


ARCHDALE 


HYDRAULIC MULTIPLE 


cuts costs on ‘JAGUAR’ connecting rods 


ee 


PON 


a 


. 


At Jaguar Cars Ltd., Coventry, this Size 2 

ARCHDALE hydraulic feed multi-drill is fully 

meeting the demands of expanding 

production schedules. Using a four-station 

indexing table, with one loading and three working 
positions, connecting rods are produced at 

fast rates. Small ends are drilled and reamed, and the 
large ends are core drilled and bored. 

Small end bore is 63/64” diameter, and large end 2.200”. 
If your problem calls for standard or special 
multi-drilling, ARCHDALE have the answer. Ask for 
production estimates. 


5 Hpi volte’ 


BALE 


+ 
cla 


yi 
Mill a» BS 


BS 


¥ 


4m 
? 
laid 


j 
By 


asx 


h 


JAMES ARCHDALE & CO. LTD. 


Registered Office: LEDSAM STREET, BIRMINGHAM 16 Telephone: Edgbaston 2276 


Works: BLACKPOLE WORKS, WORCESTER Telephone: Worcester 2708! (6 lines) 
A member of the Staveley Coal & iron Co. Ltd. Group 


Sole Selling Agents: ALFRED HERBERT LTD., COVENTRY Telephone: Coventry 8922! 


Lp hRteaie iar 
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_For...FERROUS AND 
NON-FERROUS 


8, CASTINGS 


“—— FOR ALL INDUSTRIES 








| Made with the experience and skill gained 
| by generations of craftsmen at the famous 
l 
| 


DOWLAIS WORKS 


| 
Telephone: Dowlais 70 


GUEST KEEN IRON & STEEL COMPANY LIMITED 


HEAD OFFICE: EAST MOORS, CARDIFF. Phone: Cardiff 331/51 


Enter No. 911 on reply card 














EVERYTHING IN SHEET METAL WORK 
GENERAL ENGINEERING 


a ee 


V1 Ww. LT. 


FOR FABRICATION and 
GENERAL ENGINEERING 


General Sheet Metal Work, Metal Pressing 
and Stamping, Duct Work and Ventilating 
Plants, Tanks Cylinders Turning Milling etc. 
PLATING, Chrome, Nickel, Cadmium etc. 


















































LUIMUIAAUT 


ee 
V. W. CO., LTD. 


Radspray Works, 7 Street, Stratford, London, E.15 Tei: MARyland 676! (6 lines) 
Also at: RN INDUSTRIAL ESTATE, HARLOW, ESSEX Tel: 24721 






































Enter No. 912 ongreply card 
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A V.LP. certainly, not present in person 
but Yery much in spirit. A man whom the 

other three have probably never met and 

may not even know. A man who is mostly 

out of sight but never, never out of mind. 

THEY are the Acheson heads of Sales, 

Production and Research. HE is a customer 

— you, perhaps — and at this conference the 

man of the moment. He knows us well, otherwise 

he would not be present (spiritually). He knows us 

well, yet almost certainly not well enough. He may 

not realise how much more we are prepared to do to 

help him. He knows we were the first and are the 

foremost manufacturers of colloidal graphite 

and Mo8,. He knows of “Oildag”’ 

colloidal graphite in oil and 

“Aquadag” colloidal graphite 

in water. But does he know about 

the scores of other Acheson dispersions, of silver, lead and boron, 

for instance, or vermiculite, glass and mica? Does he know that we have cae a Fo my Ra ly, me 
tailor-made, to the most stringent specifications, special dispersions ee 
for the UKAEA, Government and Service departments, and many 

world-famous industrial concerns? If he does know these things 

we apologise for this reminder. If he doesn’t, we'll leave one final A C h e S 8) n 


point with him: there's more in the Acheson service than 
LIMITED 


(a subsidiary of Acheson Industries (Europe) Limited) 


P.O. BOX 12 - PRINCE ROCK - PLYMOUTH - DEVON 


meets the (regular or potential) customer’s eye. Naturally 


we would be delighted to tell him about it. 


Ee A150 Acheson Colloids Company, Port Huron, Michigan, U.S.A, and Acheson Colloiden NV. Scheemda (Gr.) Netherlands 
Enter No. 921 on reply card 





HALF BRAKE DRUM SIDE 
16’ 8’ DIA., 5 TONS, 12 CWTS 


Reproduced by kind permission of 
M. B. WILD & CO., LTD., 
BIRMINGHAM. 


For CASTINGS & PATTERNS OF MACHINE TOOL QUALITY CONSULT: 
ENTWISLE & GASS LTD cotton Lawes ie 70 
BOLTON LANCS Phone: 5967-8 


MACHINING CAPACITY ALSO AVAILABLE 
Enter No. 922 on reply card 
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For the highest standard.of accuracy, 
specify ... 








Sixteen models 
provide for loads up 
to 850 Ibs/ft 

Also Hydraulic Torque 








Generators for loads 
up to 3,000 Ibs/ft 








% Control torque application automatically ye Are unaffected by side loads 
% Make overloading impossible % Give precision results with unskilled labour 


% Do not depend on the vision, care or skill ye Retain their accuracy for long periods of 


of the operator for their accuracy continuous use without attention 


Some leading users of “‘ACRATORK” equipment 


Sir W. G. Armstrong Whitworth Aircraft Ltd. - British Overseas Airways 
Corporation - British European Airways Corporation - Bristol Aircraft Limited 
The British Thomson-Houston Company Ltd. - The De Havilland Aircraft 


Company Ltd - The English Electric Company Ltd. - Ferranti Ltd. - The General 
Electric Company Ltd. - Girling Ltd. - Hawker Aircraft Ltd. - Humber Ltd. 
Imperial Chemical Industries Ltd. - Marconi’s Wireless Telegraph Company Ltd. 
Ministry of Supply - National Coal Board - F. Perkins Ltd. - The Plessey Company 
Ltd. - Rolls Royce Ltd. - A. V. Roe & Company Ltd. - The Royal Air Force 
S. Smith & Sons (England) Ltd. - Standard Telephones & Cables Ltd. - United 
Kingdom Atomic Energy Authority - Vauxhall Motors Ltd. - Vickers-Armstrongs 
(Aircraft) Led. 


World Distributors 


CARDIFF TELEPHONE CARDIFF E14 





Enter No. 931 on reply card 





Shaft and gearing 
arrangement of power- 
operated Preoptive head- 
stock. Hardened and 
ground gears ciose to 
bearings to minimise 
shaft defiection. All 
speed changes by multi- 
friction clutches. Multi- 
vee rope drive giving 
high efficiency. 


every modern feature is incorporated to ensure 
high production, accuracy, durability, ease of 


operation on the ——— 





HERBERT 


No. 5 SENIOR PREOPTIVE 
CAPSTAN LATHE 


The machine incorporates all the well-known Herbert Lathe 
features including the power-operated Preoptive Headstock. 
Automatic sliding and surfacing saddle with or without chasing 
and taper-turning attachments. Feeds to saddle reversible 
independently of those to the capstan slide. Chasing mechanism, 
when fitted, is automatically tripped. 


Turret is automatically clamped at commencement of forward 
travel of the capstan slide and is of hollow construction. 

Leader control to capstan slide also available, if required. 
Supplied as a chucking (154in. swing) or bar (24in. dia.) 

machine, with hand, air or electric chuck. 

Electrically-operated bar feed also available. 10 h.p. motor giving 
16 speeds 21-1,500 r.p.m. 








ALFRED 
ehaed:1 4.4 
eb & bt ; LTD., COVENTRY Pores 


Enter No. 932 on reply card 
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For all 
types of 
BOLTS 
NUTS 
SCREWS 
and 


STUDS... 
CONTACT 


Tet ARDwick 1765 
aauol & SON LTD 
ALTRINCHAM ST. MANCHESTER, 1 


LONDON : W. Kelway-Bamber & Co. Ltd., Room 7 
aueee Victoria Street, $.W.1. Telephone : Abbey 6860 








NE. COAST : Fasteners Ltd., 2 Hall S¢., Barnard Castle 


cen heneanetimeninanncsnenariants -let E.P.E. solve them 
Enter No. 941 on reply card ss 
for you quickly 





In these days of AC it is not 





always easy to get DC motors 
and generators quickly and at a 
reasonable price. Fortunately, 
EPE specialise in DC equip- 
ment, bringingyears of experi- 
Wheatley y Whiteley ee ence te, bear on the subject, so 

| S Ge . thar bre can always be sure of 
°%. = DC motors and generators, of 


BEARING RECONDITIONING e , @any enclosure, at competitive 


rices, on short delivery. EPE 





* are always happy to help solve 
DC problems, too. 


E-P-E 


ELECTRICAL POWER 
ENGINEERING CO. (B’ham) LTD. 
Bromford Lane, Birmingham 8 


"Phone: STEchford 2261 
"Grams: Torque "Phone Birmingham 


secsiais: —~A lital So oe ee er 
DIAMETER 
99, Kirkstall Rd., Leeds, 3 Tel. 31122 





Enter No. 942 on reply card 
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E HY 
Machine Tools 


O ELLAND ROAD, 
* LEEDS II 


(Leeds \L Ltd. Telephone : LEEDS 75305 pi, HINGED RIVETER 


1-6" te 3-8" Gap. 2 te 30 tons power. 














Enter No. 944 on reply card 
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WRITE FOR FREE TRIAL SAMPLE TODAY... 


SEE THE /NSTANT IMPROVEMENT THAT R.T.D. COMPOUND BRINGS! 


Produced specially to deal with the extremely high pressures 
encountered in drilling, tapping or reaming tough stainless 
or alloy steels, nickel or titanium. Rocol R.T.D. Compound 
cuts machining time, gives better finish, and has frequently 
lengthened tool life by up to 30 times. 


Write for your free trial sample today. 








ROCOL HOUSE 


General Buildings, [Aldwych, London, W.C.2. Telephone: HOLborn 1985 





Rocol House, Swillington, Nr. Leeds. Telephone: Garforth 2261. 


(edh)s081xb 
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FABRICATION - ERECTION - DESIGN - FABRICATION - ERECTION - DESIGN - FABRICATION - ERECTION - DESIGN - FABRICATION 


The Portal Roof ... 


* NOILD34U3 - 


. . modern construction forthe modern factory.... 


Ever in the forefront of modern development, Lambhill 
show this example of a welded Portal Roof—a twin— 
span construction with spans measuring 70 ft. by 500 fe. 
giving maximum unobstructed headroom. There are no 
members below the rafter line to accumulate dust and 
dirt; the construction permits easy complete insulation. 
Maintenance costs are low. 


DESIGN - FABRICATION - ERECTION 
NOI1)3u3 - NOILVIINAV4 - NDISIG 


LAMBHILL 


IRONWORKS LIMITED 


HEAD OFFICE: LAMBHILL, GLASGOW. N.2. 
Telephone : POSSIL 8386/7/8 Telegrams: “ERECTIONS” Glasgow 
ALSO AT: LONDON NEWCASTLE AND SHEFFIELD 


NO11D3u3 - NOILLVDINGV4 - NDIS3G 
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. Ore is tipped 
out of the truck here... 


falls into this hopper . . . on 


mounted on 6 
Metalastik mountings, 


Softening the Hau, 
shock loads gr 


At the Stanton Ironworks, ore is discharged from railway wagons by 

means of a tippler and crashes into a hopper. Normally 25-35 tons 

may be discharged in 30 seconds, sometimes in a steady stream but 

occasionally lumps of iron ore, exceeding 34 tons fall 10-ft., result- 

ing in impact loads which are considerable and could be damaging. 

Furthermore the vibration and shock impulses—unless checked— 

would be transmitted to adjacent buildings and plant. Accordingly 

the suppliers of the plant, Mitchell Engineering Ltd. called in 

Metalastik to reduce the harmful effects by providing mountings 

which normally support || tons each, deflecting 0.1”. Under the ae 
extreme conditions already mentioned the deflection is 0.3”, On thi S transfer car for 
making a very considerable reduction in the shock effect. A weighing the charge eae 
similar problem arose at Samuel Fox’s works in Sheffield where a 

magnet crane discharges large masses of scrap metal into a 60-ton # 

scale transfer car from a considerable height. The loadcells employed had to be 

safeguarded from excessive shock loads in order to maintain their high accuracy 

indefinitely. Davy and United Instruments Limited, who engineered the loadcell 

weighing equipment into the installation, met the problem by incorporating 

Metalastik mountings as illustrated in the accompanying pictures. Whether for 

a small instrument, a diesel engine or a great piece of industrial plant, Metalastik 

mountings can always improve the conditions. 


ws the “Toadeell i 
protected by 
Metalastik mountings. 


METALASTIK LTD., LEICESTER 
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your valve panels 
can be as neat as this 


The unique design of QH MASTER VALVES 
allows them to be mounted neatly in line with air 
line filters and lubricators—all have matching 


interconnecting pilot and main air ports. 


ws QUALTER HALL 
Setting he SCANAMAS HA 
Sie Preitnatic Eguiyoinent 


For further details write to: QUALTER, HALL & CO. LTD., P.O. Box 8, Railway Foundry, Barnsley 
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what sort of scale? 





Pressure vessel, generally from # 
aluminium plate, with 24” flanges 
Weight 35 cwt. It is in fact about 
9 ft. high. 
















The things we make at Fairey Engineering are not limited to any 
arbitrary scale of size, quantity or quality. 

All the resources, capabilities and skits accumulated by 

the Fairey Group over 40 years have been further extended and are 
now being applied to the fabrication of vessels and structures 

of almost any size or complexity and in any material. 

Much of our work has never been done before. 

In this respect we can in fact offer British industry a combination 
of engineering facilities, experience and skill which 

is the equal of any in the world. 


Capacity includes: FABRICATION OF STRUCTURES, TANKS, PRESSURE 
a A 3 be io Vv VESSELS IN MILD & STAINLESS STEELS, ALUMINIUM, SPECIAL 


ALLOYS; PRECISION CASTINGS AND PRESSINGS 





Test procedures, which include X-ray, vacuum and ultrasonic, can also take 
advantage of specialised techniques developed by other members of 
the Fairey Group. Standards met include AID, ARB, UKAEA, LLOYD'S. 


Fairey Engineering Limited Stockport, Cheshir« 


A AA 
Member 





aviatior - air survey + — marine * electronics + instrumental and control - hydraulics + atomics - fabrication -  plasti 
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Special, Poatured 


® Reliability at high 
temperature. 


High power to space 
ratio. 


Very high rectification 
efficiency. 


FERRANTI 


SILICON 
FERRANTI LTD’ GEM MILL * CHADDERTON * OLDHAM * LANCS ° tet: main 6661 SEMICONDUCTOR 


LONDON OFFICE: KERN HOUSE, 36, KINGSWAY, W.C.2. Telephone: TEMple Bar 6666 DEVICES 


FE 196/2 
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a typical VAUGHAN 25 TON CLaNEe (wich acknowledgements to the 


the CRANE for the JOB 


























ip of the types of VAUGHAN Cranes :— ts Some of the Industries using them :— “A 
LIGHT DUTY STEEL 
MEDIUM INDUSTRIAL COAL 
HEAVY INDUSTRIAL ELECTRICITY 
STEELWORKS GAS 
(Capacity. Minimum | ton Maximum 200 tons) NUCLEAR POWER 
GOLIATH . CHEMICAL 
SEMI-GOLIATH TIMBER 
SPECIAL PURPOSE PAPER 
a PLASTICS 
Specialised Cranes: WATER POWER 
VESTAC SERIES I MACHINE TOOL 
RADIO CONTROLLED AIRCRAFT 
FREQUENCY CONTROLLED 
recite or Remote) AUTOMOBILE 
TELEVISION CONTROLLED RAILWAY 
(Closed Circuit) BUILDING 
Mou, Engineers at your service anywhere J In Britain and the rest of the World. ie 











OVERHEAD CRANES - HOIST BLOCKS - TELPHERS - RUNWAYS 


THE VAUGHAN CRANE COMPANY LIMITED 
Manchester 12 - England. | Telephone EASt 2771. 
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AIR CLEANSING... 
THE TORNADO WAY 


Mr. Manufacturer please do not allow your employees to 
work in conditions where air pollution exists. 


Dirt costs time and money ! 


For a very reasonable outlay you can protect your staff from 
dangerous fumes, grit and dust, by using the:— 


TORNADO CLEAN AIR EQUIPMENT 


Are you interested SIR? 
if se please phene at ence and allow us te quote. 


Fully trained personnel are at your disposal. 


BARNET METAL CO. LTD. 


Elektron House, Brookhill Road, New Barnet, Herts. 
Telephone: BARnet 3901/5187 
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OVERHEAD - TRAVELLERS - ELECTRIC GOLIATH 


MARSHALL : 
; FLEMING 


CRANES 


DELLBURN WORKS MOTHERWELL-SCOTLAND 
Telephone: Motherwell 50 Telegrams: “ Deliburn"’ Motherwell 0 


LOCO STEAM: ELECTRIC GOLIATH - TRAVELLER 








LOCOS TEAR 
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Just 
give 
us 
the 
word... 


For over 50 years we 
have specialised in the 
production of Deep 
Drawn Metal Pressings 
and 


in all metals 


finishes. 


and we'll design and produce to your requirements. 


CD « 


WRIGHT, BINDLEY & GELL LTD. 


PERCY ROAD, GREET, BIRMINGHAM, 11. Telephone: SPRingfield 4491. (P.B.X.) 
Enter No. 1023 on reply card 
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Protection- 


made 
to measure 

















=~ / 


Fortox Flexible Covers are designed and 
manufactured specifically to fit any part of a 
machine requiring protection. Single items can 
be supplied promptly, usually without tool 
charge. Made in neoprene-nylon, proofed leather 
or coated fabrics, according to conditions, 
Fortox Covers exclude dirt from sliding members, 
cutting down wear, reducing maintenance and 
lengthening the life of a machine. Write now 
for our technical book ‘The Design and 

Use of Corrugated Covers’. 

Ask also about Fortox Leather Seals and 
Packings made to requirements. A range of high 
accuracy polyester, silicone or synthetic rubber 
impregnated leathers is available to ensure 
positive sealing over a wide variety of conditions. 


FORTOX 
seals and 
packings 


FORTOX 


flexible covers 


HENRY BEAKBANE (FORTOX) LTD. 


Head Office: 
THE TANNERY, STOURPORT-ON-SEVERN, WORCS. 
Tel. Stourport 2017. Grams: Beakbane, Stourport. 


London Office: 
28-30 LITTLE RUSSELL STREET, LONDON, W.C.1 
Tel. Holborn 7295. Grams: Beakbane, Westcent, London. 
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REGENERATIVE CONDENSERS 
for SKELTON GRANGE ‘‘B” 


Merz & McLellan, Consulting Engineers 














This is the first of four Weir Regenerative Condensers for 
the 120 MW Turbo-alternators at the C.E.G.B. Skelton 
Grange ‘‘B’’ Power Station. Each shell is 25 ft. 9 in. 
long and 14ft. in diameter, and the total cooling area 
is 85,000 sq. ft. (over 60 miles of tubing!). 


Highest Vacuum obtainable under given 
working conditions. 


Condensate delivered at temperature 
corresponding to the vacuum — 
minimum temperature drop — 


A half of pK of the shells leaving the Works. highest thermal efficiency. 


Condensate thoroughly de-aerated. 





Also Manufactured under licence for marine service by the leading shipbuilders. ; Any air is efficiently cooled. 





G. & J. WEIR LTD., CATHCART - GLASGOW S4 
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ARE YOU re-designing ? 


Very often our design engineers can improve the 

structural form of your castings, and at the 

same time reduce complexity and cut costs. 
That way you'll get cheaper,.more sound 

casting of unequalled quality and 

accuracy. This technical teamwork 

can tackle a// your casting problems 
—and solve them. 


CASTINGS FROM A FEW 


OUNCES TO 10 TONS 
in phosphor-bronze, gun-metal, aluminium- 
bronze, manganese-bronze, and light alloys. 
Precision machined bushes and bearings. 
Specialists in high- tensile aluminium- 
bronze castings, centrifugal - cast whee! 
blanks, shell moulded castings, and chill-cast 
rods and tubes. Continuous cast phosphor- 
bronze bars up to 12 feet lengths. 


NON-FERROUS CASTINGS — 
HIGH-DUTY IRON CASTINGS ~~ 
PRECISION MACHINED BUSHES AND BEARINGS 


T. M. BIRKETT, BILLINGTON & NEWTON LTD 
HANLEY AND LONGPORT, STOKE-ON-TRENT, ENGLAND 


Head Office: HANLEY, Phone: Stoke-on-Trent 22184/5/6/7. LONGPORT, Phone: Newcastle, Staffs 51433/4.. 
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Your guarantee of satisfaction 


Always refer to the 


STANLEY 
“A” EDITION CATALOGUE 


The ‘Stanley’ range comprises all that is best in:— 
Surveying Instruments and Equipment 
Drawing Instruments 
Drawing Office Equipment 
Drafting Machines, Drawing Scales. 
Mathematical Instruments:- 
Planimeters, Integrators, Integraphs, 
Harmonic Analysers, etc. 


Copies of the «‘A”’ Catalogue will be sent on request. 
(Enr. Al.) 





Head Office and Main Works :- NEW ELTHAM, LONDON S.E.9. 
Phone : ELTHAM 3836. Grams : “ Turnstile’’ Souphone, London. 
Showrooms : — 79/80 High Holborn, London, W.C.!. (Holborn 2684) 


W. F. STANLEY & co., Limited Branches : — 13, Railway Approach, London Bridge, London, S.E.1. (Hop 0871/2) 
52, Bothwell Street, Glasgow, C.2. (Central 7130) 
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CLASSIFIED ADVERTISEMENTS 


PUBLIC APPOINTMENTS - 


SITUATIONS VACANT - TENDERS - 
PATENTS - 


MISCELLANEOUS - 


Lineage Rate. 4/6 per line of approximately 6 words. Minimum 18/- 


FOR SALE 


Lineage Rate. 4/- per line of approximately 6 words. Minimum 16/- 
There are reduced rates (i.e., not on a pro rata basis) for advertisements of 4-page (12 column inches) and upwards, e.g., }-page £25 10s. 4-page £48. Full page £90. 


. 


EDUCATIONAL - 
AGENCIES - 


DIRECTORS - 


BUSINESSES and PREMISES - 
PARTNERSHIPS 


BUSINESS OPPORTUNITIES 


Inch Rate. 54/- per single column inch and pro rata. 12 lines to 1 inch. 
There are reduced rates (i.e., not on a pro rata basis) for advertisements of j-page (12 column inches) and upwards, @.g., 4-page £29 10s. 4-page £54. Full page £100. 





* MACHINERY, etc., WANTED » AUCTION SALES - SITUATIONS WANTED - SUB-CONTRACTING ~- DESIGN SERVICES - FOR HIRE 
Inch Rate. 48/- per single column inch and pro rata. 


12 lines to 1 inch. 


Run-On and Semi-Displayed Styles. Both these styles are available for single column width advertisements of any depth up to 12 inches. 


Displayed and Illustrated Styles. The minimum size for a Displayed advertisement is 3 inches single column, for an Illustrated advertisement it is a }-page (12 column inches). 
Thereafter the sizes for both progress in steps 3 inches deep across 1, 2, 3 or 4 columns. 


Use of Box Number. 2/- which includes forwarding of replies. 
Copy Dates. Tuesday for publication on Friday of the same week. If proofs are wanted, copy is required on Thursday for publication on Friday of the following week. 
Advertisements for publication should be addressed to :—Classified Advertisement Dept., ““ THE ENGINEER,” 28 Essex Street, Strand, London, W.C.2 


Urgent advertisements may be telephoned to CENtral 6565. 





PUBLIC APPOINTMENTS 





COUNTY BOROUGH OF GRIMSBY 
EDUCATION COMMITTEE 


COLLEGE OF FURTHER EDUCATION 


E. S. GREEN, B.Sc., 


LECTURER IN MECHANICAL 
ENGINEERING 


Applications are POY for appointment as 
LECTURER IN MECHANICAL ENGINEERING 
(following the promotion of the present holder of the 

Ost). 

, Applicants should be Graduates in Engineering 
or hold equivalent industrial qualifications. Salary 
in accordance with the Burnham Technical Report 
1959 (£1370 to £1550—with increments for approved 
industrial or teaching experience). 

Further particulars of this appointment and 
application forms may be obtained from the under- 
signed, to whom they should be returned within 
fourteen days of the appearance of this advertisement. 

R. E. RICHARDSON, 
Director of Education. 


Principal : A.R.LC. 


Education Office, 
Eleanor Street, 
Grimsby. 


18th January, E8648 


1960. 





WELSH COLLEGE OF ADVANCED 
TECHNOLOGY, 
CATHAYS PARK, CARDIFF 


READER IN MECHANICAL ENGINEERING 


Applications are invited for the following posts : 

READER IN MECHANICAL ENGINEERING. 
Salary £1800 by £50 to £2100. The candidate 
appointed will have as primary responsibility the 
initiation and supervision of research work. 

SENIOR LECTURER IN MECHANICAL 
ENGINEERING. Salary £1550 by £50 to £1750. 
Applicants should be University graduates in Mech- 
anical Engineering and have had adequate industrial 
experience. 

Forms of application, together with further par- 
ticulars, may be obtained from the Principal, and 
should be returned « - soon as possible. 

OBERT E. PRESSWOOD, 
Clerk to the Governors. 
City Hall, 
Cardiff. 
January, 1960. 


UNIVERSITY OF LIVERPOOL 


LECTURERS 


E8666 








Applications are invited for the following posts in 
the Department of Mechanical Engineering : 

(a) LECTURER.—The initial salary will be within 
the range £900—£1500 per annum, according to 
age, qualifications and experience. 

(b) TEMPORARY SENIOR LECTURER OR 
LECTURER.—The appointment will be for a 
period of twelve months from Ist October. 
1960. The salary will be within the range 
£900-£1700, according to age, qualifications 
and experience. 

Applications, stating age, academic qualifications 
and experience, together with the names of three 
referees, Ref. CV/E, should be received not later 
than 22nd February, 1960, by the Registrar, from 
whom further particulars of the conditions of 
appointment may be obtain E 





UNIVERSITY OF NOTTINGHAM 


C1, RESEARCH FELLOWSHIPS 





Applications are invited for Imperial Chemical 
Industries Research Fellowships in Chemistry (includ- 
ing Agricultural Chemistry), Physics, Pharmacy, 
Engineering, Metallurgy and related subjects, 
tenable at the SS ampenang 2 of Nottingham. A number 
of appointments may be made as from Ist October, 
1960, with a normal tenure of three years. 
salary will be within the scale £700-£1000 per 
annum depending on eee and —— 
Fellows will have status of the d 
staff and will be eligible | for FSS. U. benefits and 
children’s allowances. 

Further particulars and forms of application may 
be obtained from the Registrar, to whom applications 

must be returned not later than 31st March, Hann 





PUBLIC APPOINTMENTS 


BOROUGH POLYTECHNIC, 
BOROUGH ROAD, S.E.! 


JAMES E. GARSIDE, M.Sc. Tech. 
D., F.R.LC., F.1-M., F.Inst.F. 


DEPARTMENT OF MECHANICAL 
ENGINEERING 


Principal : 
P 





Head of Department : G. L. H. BIRD, B.Sc. (Eng.), 
M.1.Mech.E., M.Inst.R. 


LECTURERS IN MECHANICAL 
ENGINEERING 


The Governors invite applications for the following 
appointments : 

WO LECTURERS IN MECHANICAL 
ENGINEERING 

Post 1.—Candidates should have specialised know- 
ledge and experience to teach advanced production 
engineering with special reference to deformation 

processes. 

Post 2.—Candidates should have specialised know- 
ledge and experience in Heat Transfer theory and 
Engineering Thermodynamics and their applica- 
tions. 

For both appointments, candidates should be 
University Graduates in Mechanical Engineering 
and have had responsible industrial and/or research 
experience. For Post 1, post-Graduate qualifications 
in some aspect of Production Engineering would be 
an added qualification. For both appointments 
there are excellent opportunities for research. 

ASSISTANT LECTURER (GRADE B) IN 

MECHANICAL ENGINEERING 

Candidates should be University Graduates in 
Mechanical Engineering and have had appropriate 
industrial experience. Duties include teaching 
Engineering Science and Engineering Drawing and 
Design to National Certificate standard and above. 
Opportunities will be given for ,Participation in 
teaching in advanced “ Sandwich” courses and in 
research. 

Whilst it is desired to fill the above posts by Ist 
May, 1960, applications will be entertained from 
candidates unable to take up an appointment before 
Ist September, 1960. 

Further particulars and application form, which 
should be returned as soon as possible, obtainable 


from the undersigned. 
FREDK. J. PACKER, 
E8696 Clerk to the Governing Body. 





UNIVERSITY OF LIVERPOOL 





LEVERHULME POSTGRADUATE 
FELLOWSHIPS 


Applications are invited for Three LEVERHULME 
POSTGRADUATE FELLOWSHIPS, Two in the 
Faculty of Science and One in the Faculty of on. 
neering, tenable for one year at the value of £ 
and renewable for a second year 

Applications, three copies, age age, details of 
qualifications and experience, publications, research 
work in progress and completed, and an outline of 


the proposed field of research, t her with the 
names of two referees, quoting Ref. CV/E, should be 
received not later than Ist March, 1960, by the 


Registrar, from whom further particulars may be 
obtained. E8639 





NOTTINGHAM AND DISTRICT 


TECHNICAL COLLEGE, 
BURTON STREET, NOTTINGHAM 





Principal: D. A. R. CLARK, M.Sc. (Tech.), 
M.1.Mech.E. 





RESEARCH ASSOCIATESHIP 





Applications are invited for the following full-time 
RESEARCH ASSOCIATESHIP, Mechanical Engi- 
neering Department. This research post — 
considerable scope. Applicants should 
Engineering Degree of a British University and the 

nm appointed will be encouraged to prepare for a 
i Degree if appropriate. 

Tie sal salary for the above post is as follows: £650 
by £50 to £750 per annum. 

Further particulars and form of application may 
be obtained from the Principal, to whom comp 
forms should be returned not later than 20th Febru- 


ary, 1960. 


PUBLIC APPOINTMENTS 
UNIVERSITY OF SYDNEY 





DEPARTMENT OF CIVIL ENGINEERING 





APPOINTMENTS 





Applications are invited for the — positions 
in the Department of Civil Enginee 
(1) SENIOR LECTURESHIP IN CIVIL ENGI- 

NEERING 

Candidates should have had research and teaching 
experience in Strength of Materials. 

(2) LECTURESHIP/ ——™ LECTURESHIP IN 

CIVIL ENGINEE 

The successful te will be required to teach 
and engage in research in Hydraulics. 

The salary for a Senior Lecturer is within the range 
£A2200-£A80-A2600 per annum ; for a Lecturer, 
within the range £A1500-£A90-£A2100 per annum. 
In each case cost-of-living adjustments will be 
allowed (at present £A23 per annum). The salary 
is subject to deductions under the State Superannua- 
tion Act. The commencing salary will be fixed 
according to the qualifications and experience of the 
successful applicant. 

Under the Staff Members’ Housing Scheme, in 
cases approved by the University and its Bankers, 
married men may be assisted by loans to purchase a 
house. 

Further particulars and information as to the 
method of application may be obtained from the 
Secretary, Association of Universities of the British 
ae 36, Gordon Square, London, 

Applications close, in Australia and London, on 
12th March, 1960. E8682 





UNIVERSITY COLLEGE OF THE 
WEST INDIES 


CHAIR OF CIVIL OR MECHANICAL 
ENGINEERING 





Applications are invited for the CHAIR OF 
CIVIL OR MECHANICAL ENGINEERING. 
Applicants should possess broad interests within the 
whole field of Engineering Education and be inter- 
ested in the detailed design and equipment of 
laboratories for a new Faculty. Salary £2500 per 
annum. Child allowance, F.S.S.U. Unfurnished 
accommodation 5 per cent basic salary. Passages 
for up to 5 persons on appointment, normal termina- 
tion and study leave (once every three years). 

Detailed applications (6 copies), naming 3 referees, 
by 28th February, 1960, to Secretary, Inter-Univer- 
sity Council for Higher Education Overseas, 29. 
Woburn Square, London, W.C.1, from whom 
further particulars may be obtained. E868 





UNIVERSITY OF SOUTHAMPTON 





1.C.1l, RESEARCH FELLOWSHIPS 


Applications are invited for I.C.1. Research 
Fellowships in Biochemistry, Chemistry. Engineer- 
ing and Physics, to which some appointments may 
be made during the current academic year. The 
appointments will date from 1 October, 1960, or 
earlier if a selected candidate is available before that 
date. Salary according to qualifications and experi- 
ence within range £700-£1000 per annum. F.S.S.U, 
and ildren’s Allowances. Applications (15 
copies) containing list of publications and names of 
two referees should be sent not later than 5 March, 
1960, to the Secretary and Registrar, from whom 
further particulars may be obtained. E8655 








LONDON COUNTY COUNCIL 
ROBERT BLAIR FELLOWSHIP IN APPLIED 
SCIENCE AND TECHNOLOGY 





Applications are invited for the award of the 
Robert Blair Fellowship tenable for one year of 
advanced study or research abroad in applied 
science and technology. The value of the award is 
subject to variation, and, if the country selected 
should be Canada or the U.S.A., may be up to 
£2,000 (subject to income tax). 

Candidates must be British subjects and at least 
21 years of age. 

Further particulars and forms of ona may 
be obtained from the Education Officer (ED/WA/T4) 
The County Hall, S.E.1 (stamped, addressed f. 
envelope necessary) for return by 12 March, 1 
(79), E8580 


PUBLIC APPOINTMENTS 


CITY OF OXFORD EDUCATION 
COMMITTEE 


COLLEGE OF TECHNOLOGY 


APPOINTMENTS 











Applications are invited for the following posts 
from Easter, 

LECTURER IN ELECTRICAL ENGINEER- 
ING for O.N.C. and H.N.C. Courses, preferably 
with ability also to assist with work for Part Ili 
L.E.E. Good Degree or Corporate Membership (by 


examination) of 1.E.E., and industrial and some 
teaching experience required. 
ASSISTANT GRADE “B” in Physics for 


G.C.E. “O” and “ A” levels and as a main and 
ancillary subject for National Certificates. Graduate 
required. 

Salaries in accordance with the Burnham Technical 
Report, 1959. 

Further information can be obtained from the 
Principal, College of Technology, Headington Road, 
Oxford, to whom applications must be returned within 
14 days of the appearance of this advertisement. 

E8713 





UNIVERSITY OF LONDON 
KING’S COLLEGE 
LECTURER IN 
MECHANICAL ENGINEERING 





Applications are invited for this post. Candidates 
should have a good Honours degree and some 
experience of teaching and/or research in Engineer- 
ing Science. Industrial or other professional experi- 
ence is also desirable. 

The salary will be on the scale £900 by £50 p.a. 
to £1350 by £75 p.a. to £1650, with starting point 
according to qualifications and experience. A 
London allowance of £60, family allowances, and 
F.S.S.U. benefits will also be payable. 

The formal conditions of appointment and appli- 
cation forms may be obtained from the Registrar, 
King’s College, London, Strand, W.C.2. Completed 
forms must reach him by February 29th. E8707 


LONDON COUNTY COUNCIL 


WANDSWORTH TECHNICAL COLLEGE 


LECTURER 








London County Council Wandsworth Technical 
College require LECTURER in Mechanical Engin- 
eering Department to teach Strength of Materials 
and Theory of Structures up to H.N.C. standard. 
Graduate or a ag qualifications, industrial and 
teaching exper desirable. Burnham F.B. 
Scale (Men) 1370 by £35 to £1550, plus London 
Allowance. Increments within the scale for approved 
experience.-Application forms from Secretary, at 
College, Wandsworth High Street, S.W.18, return- 
able by 10 February. (82) E8670 


BRADFORD INSTITUTE OF 
TECHNOLOGY 


EDWARDS, Ph.D., B.Sc., 





Principal : E. G. 


Applications are invited for the posts of 
SENIOR LECTURER IN MECHANICAL 
ENGINEERING 
LECTURER IN MECHANICAL 
ENGINEERING 


Candidates should be —= ualified ms industrial 
and research experience w: be a recommenda- 
tion. The successful candidates will be required to 
teach one or more to honours 
standard. They will be encouraged to undertake 
research and facilities will be availabie. 

Salary scales : Senior Lecturer, £1550-£1750 per 
annum. Lecturer, £1370-£1550 per annum. 

Previous industrial and research experience at @ 
suitable level may be taken into account in fixing 
the commencing salary. 

Further oartinginrs eae forms of application may 
be obtained from the Registrar, Bradford Institute 
of Technology, Bradford, 7. 

HENRY PATTEN, 


E8712 Clerk to the Governors. 
Classified Advts,-continued on page 106 
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PUBLIC APPOINTMENTS 


LANCHESTER COLLEGE OF 
TECHNOLOGY, 
COVENTRY 


Principal : A. J. RICHMOND, B.Sc. (Eng.). 
(Lond.), Ph.D., M.1.Mech.E 


LECTURERS 


Applications are invited for the following posts 
to complete the initial staffing of this new College 
which will commence to function from the Summer 
of 1960. The College will offer advanced Sandwich 
and full-time courses, H.N.C. and certain more 
advanced City and Guilds Courses, as well as a 
range of professional courses in Commerce and 
Management Studies. 

For ali posts duties to commence from dates to 
be arranged but not later than Ist September, 1960. 

DEPARTMENT OF MECHANICAL ENGIN- 
EERING : One Principal Lecturer who will rank 
as Deputy Head of Department. One Senior 
Lecturer able to teach Mechanics of Fluids and 
Theory of Machines ; subsidiary Theory of Struc- 
tures an advantage. Candidates should be Uni- 
versity graduates and chartered Mechanical En- 
gineers 

DEPARTMENT OF PRODUCTION ENGIN- 
EERING : Three Lecturers able to teach one or 
more of the following : Metrology and Inspection, 
Machine Tool Design and Application, Production 
Tooling and Design. Candidates should be cor- 
porate members of the Institution of Production 
Engineers and preferably at least graduate members 
of the Institution of Mechanical Engineers. 

DEPARTMENT OF AERONAUTICAL EN- 
GINEERING : One Lecturer able to teach Aero, 
Design ard Structures. Candidates should be 
University graduates and Associate Fellows of the 
R.Ae.S. (or be qualified to join the Society). 

DEPARTMENT OF ELECTRICAL ENGIN- 
EERING : Three Senior Lecturers : one specialising 
in Electrical Power (including generation), Distri- 
bution and Utilisation ; one specialising in Control 
Systems and related subjects ; one specialising in 
Digital Circuit and Pulse Techniques. Candidates 
should be University graduates and chartered 
electrical engineers. 

Appropriate Industrial or Commercial or Research 
experience essential for all posts, 

Salaries (Men): Principal Lecturer, £1750 by 
£50 to £1900 p.a. Senior Lecturers, £1550 by £50 
to £1750 pa Lecturers, £1370 by £35 (4) and 
£40 (1) to £1550 p.a 

In certain circumstances candidates may be paid 
a commencing salary above the minimum of the 
respective scales. 

Women receive slightly less at present but equal 
pay will apply from April, 1961. 

Further particulars and application forms (stating 
the posts or posts concerned) from the Registrar, 

~ Lanchester College of Technology, temporary 
address—Butts, Coventry, to whom completed 
forms should be returned by 25th February, 1960. 
L. CHINN, 


E8706 Director of Education 





ROYAL NAVAL SCIENTIFIC 
SERVICE 


SCIENTIFIC OFFICERS AND 
SCIENTIFIC OFFICERS 


SENIOR 


SENIOR SCIENTIFIC OFFICERS and SCIEN- 
TIFIC OFFICERS required in following localities : 

LONDON AREA: MECHANICAL ENGI- 
NEER with sound knowledge of basic principles of 
thermo and fluid dynamics, to carry out research 
programme in particular field of applied hydro- 
dynamics. Experience in modern methods of design 
and research on axial flow compressors, turbines or 
pumps an advantage. MECHANICAL ENGINEER 
for research on precision gear design. MECHANI- 
CAL ENGINEER for work on propulsion problems. 
APPLIED MATHEMATICIAN for research of 
basic nature on stability of underwater vehicles ; 
knowledge of theoretical hydrodynamics and theory 
of control mechanisms an advantage. APPLIED 
MATHEMATICIAN or THEORETICAL PHY- 
SICIST for acoustic analysis. APPLIED MATHE- 
MATICIAN for work with electronic computers, 
with special reference to research into general 
underwater physical . ELECTRONIC 
PHYSICISTS for data handling and analysis prob- 
lems. EXPERIMENTAL PHYSICIST for research 
in underwater acoustics. PHYSICIST interested i 
— performance. CLASSICAL PHYSI- 


BALDOCK : 
MATHEMATICIANS for research in 
Quantum Physics. 

PORTSMOUTH : PHYSICISTS with experi 
in field of microwave techniques. ELE ONIC/ 
ELECTRO-MECHANICAL ENGINEERS (experi- 
ence in servo-mechanisms an advantage). 

HASLEMERE : ELECTRONIC ENGINEER. 

PORTLAND : PHYSICISTS or APPLIED 
MATHEMATICIANS for research in underwater 
acoustics. PHYSICISTS (general). ELECTRICAL 
ENGINEERS with advanced electronic i 
experience. MECHANICAL ENGINEERS. PHY- 
SICAL CHEMISTS 

POOLE: CHEMICAL ENGINEERS. 
MISTS with experience in rubber technology 

MECHANICAL ENGINEER with 
i ment. ELECTRONIC 


PHYSICISTS or APPLIED 
Metal or 


CHE- 


Candidates must normally be natura! born British 
sub) of natural born British parents, with First 
or ~Class Hons. Degrees or equivalent quali- 
fications. S.S.O.s must have had three years’ post- 

experience and be not less than 26 years of 
age. Salaries (men): S.S.O., £1233-£1460 ; S.O., 
£655-£1150 (London), somewhat lower in provinces. 

Appointments unestablished (with F.S.S.U. bene- 
Sts), but ities may occur for those under 32 
to compete for established posts. 
Register (K), 26, King Street, London, S.W. 
(quote A.483/9A). E7844 


PUBLIC APPOINTMENTS 


RUGBY RURAL DISTRICT 
COUNCIL 


WIBTOFT WATER SUPPLY 
CONTRACT NO. 12 
WOLSTON AREA SEWERAGE AND 
SEWAGE PURIFICATION 
CONTRACT NO. 13 


APPOINTMENT OF CLERK OF WORKS 
OR 2ND ASSISTANT RESIDENT 
ENGINEER 


Applications are invited for appointmenti n either 
of the above capacities, to assist the Resident Engineer 
in the supervision of the following works : 

The laying of 54 miles of 6 inch and 9 inch concrete 
and salt-glazed ware sewers, the re-drainage of some 
600 houses and the construction of three pumping 
Stations and of sewage purification works for 5000 
people 

Work on the Contract is already in progress, 
under the direction of the Consulting Engineers, 
Messrs. J. D. and D. M. Watson, MM.LC.E., 
67, Tufton Street, Westminster, London, S.W.1. 

The salary for appointment in either capacity is 
£800 per annum and, subject to satisfactory service, 
the appointment will be for approximately 12 
months and will be terminable by one month’s notice 
on either side. 

A car mileage allowance will be paid and the 
Council will be prepared to consider making housing 
accommodation available, if required. 

Applicants, who must have had experience of 
similar work, should apply in writing to the under- 
signed not later than 6th February, 1960, giving full 
particulars of age, qualifications and experience, 
and the names and addresses of two persons to whom 
reference may be made. 

Canvassing will disqualify. 
H. A. WILDE, 
Council Offices, Clerk of the Council. 
24, Warwick Street, 

Rugby. 


19th January, 1960. E8649 





BRITISH RAILWAYS 


LONDON MIDLAND REGION 


STRUCTURAL ENGINEERS AND 
ENGINEERING ASSISTANTS 


British Railways, London Midland Region, have 
employment at Euston for STRUCTURAL ENGI- 
NEERS (Reference 91). 

Should be capable of the design and detailing of 
railway structures in steel, reinforced and prestressed 
concrete. Membership of the Institution of Civil 
Engineers or the Institution of Structural Engineers, 
desirable. 

ENGINEERING ASSISTANTS (Reference 92). 

Should have experience in rail track layouts and 
general civil engineering work. Should be capable 
of preparing schemes on own initiative. 

Salary range: £833 to £985 per annum. Super- 
annuation scheme, five-day week, residential and 
other travelling facilities. 

Applications, quoting reference and giving details 
of age, experience and educational background, to : 

Chief Civil Engineer, 

British Railways, London Midland Region, 
Sa, Euston Grove, 

Lendon, N W.1 E8637 





CITY OF SHEFFIELD 


CITY ENGINEER AND SURVEYOR’S 
DEPARTMENT 


CHIEF HIGHWAYS ASSISTANT, 
GRADE B 


Appointment of CHIEF HIGHWAYS ASSIST- 
ANT, Grade B (£1315—£1530 per annum). 

Applications are invited from suitably qualified 
and well-experienced Civil Engineers for the above 
appointment on the permanent staff of the City 
Engineer and Surveyor and Town Planning Officer 
(H. Foster, M.A., M.1.C.E., M.I.Mun.E.). 

Applicants must be Chartered Civil and/or 
Municipal Engineers with considerable experience in 
the design and construction of roads in congested 
urban areas. The duties will include control and 
supervision of the staff of the highways design 
section and staff management experience is therefore 
essential. 

Superannuable post, N.J.C. conditions of service, 
medical examination. 

Applications, stating age, education and training, 
experience, qualifications, present and past appoint- 
ments (with dates and salaries), and quoting the 
names of two referees, to be submitted to the under- 
signed by the 8th of February, 1960. 

JOHN HEYS, 


E8620 Town Clerk. 


CITY OF NOTTINGHAM 
WATER DEPARTMENT 


APPOINTMENT OF CIVIL 
ENGINEERING ASSISTANT 





Applications for the above permanent, pensionable 
appointment are invited from Graduate Members of 
the Institution of Civil Engineers or from University 
Graduates who have had five years’ engineering 
experience (including the period spent on theoretical 
training). Salary, dependent upon qualifications and 
experience, in the special grade for Engineering 
Assistants (£785 by £40 (6) by £45 to £1070). 

Applications, with names of two persons to whom 
reference may be made, to Engineer and General 
Manager, Water Department, Castle Boulevard, 
Nottingham, not later than the 12th February, 
1960. 


T. J. OWEN, 


E8691 Town Clerk. 


Jan. 29,1990 THE ENGINEER 


PUBLIC APPOINTMENTS 
CITY OF BRADFORD 


ENGINEERING ASSISTANTS 


Applications are invited for the following super- 
annuable appointments in the City Engineer and 
Surveyor’s Department, on the grades indicated : 

(a) SENIOR ENGINEERING ASSISTANT, 
Post 13, Special Grade (£785-—£1070). 

(b) ENGINEERING ASSISTANT, Post 35, 
Post 120, Grade A:P.T. 1 or Special (£610-£765 or 
£785-£1070). ; 

(c) JUNIOR ENGINEERING ASSISTANTS, 
Posts 52 and 63, Grade A.P.T. 1 (£610-£765). 

Applicants for Post (a) should preferably hold an 
Engineering Degree, be A.M.I.C.E./A.M.!.Mun.E., 
and have had a good general civil engineering 
training. 

Applicants for (b) should have completed their 
professional training. Salary on Special Grade will 
be payable to the successful candidate holding an 
Engineering Degree or be A.M.1.C.E./A.M.1.Mun.E 

Applicants for (c) should have completed their 
professional training and have had experience in 
Municipal and/or Civil Engineering. 

No housing accommodation can be provided 

Application forms obtainable from the City 
Engineer and Surveyor, Town Hall, Bradford, 1, 
with three testimonials, must be received by the 
undersigned by 21st February, 1960. 

HENRY PATTEN, 
Town Clerk. 


Town Hall, 
E8673 


Bradford, | 





GREAT YARMOUTH 
WATERWORKS COMPANY 


APPOINTMENT OF CIVIL ENGINEERING 
STAFF 


Applications are invited for the following appoint- 


ments :— 

(a) DEPUTY ENGINEER at a salary of £1310, 
rising, subject to satisfactory service, by annual 
increments of £60, £50, £50, £50 to a maximum of 
£1520 per annum. 

The person appointed to this position would be 
required to occupy a house provided by the 
Company, rent and rates free, and valued for 
superannuation purposes at £80 per annum. A 
car allowance of £180 per annum would also be 


paid. 

(b) SENIOR ENGINEERING ASSISTANT, at a 

salary of £1220-£1375 (A.P.T. V). 

The Company will assist the successful candidate 
for post (b) to obtain housing accommodation if 
required. : 

Both posts are permanent and _ pensionable, 
subject to satisfactory medical examination. 

Candidates for the post of Deputy Engineer must 
be qualified Civil Engineers with considerable 
experience in the design and operation of works of 
water supply. . 

Candidates for (b) must be qualified Civil Engi- 
neers, preferably with some experience of water 
supply and capable of undertaking the design and 
supervision of new works construction. 

A considerable and varied programme of capital 
works extensions, &c., is planned or in progress. 

Applications, giving full details of qualifications 
and experience, age, present and past employers and 
accompanied by not less than two testimonials, one 
of which must be from the present employer, to 
reach the undersigned, from whom any further 
information may be obtained, as soon as possible 
but in any case not later than the 6th February, 


1960. 
S. A.S. WALTON, O.B.E., 
W.E., 


84, York Road, A.M.L.C.E., M.1. 
Great Yarmouth. Engineer. 
E8630 








TENDERS 


KENT RIVER BOARD 


LITTLE STOUR PUMPING STATION 











TENDERS are invited for the SUPPLY and 
ERECTION of FOUR ELECTRICALLY DRIVEN 
VERTICAL SPINDLE AXIAL FLOW PUMPS, 
each of 50 cusecs capacity, required for the above 
pumping station, which is to be constructed near 
Stourmouth, Kent, approximately seven miles north- 
east of Canterbury. 

Firms wishing to Tender should apply in writing 
for the specification and drawing to the Engineer to 
the Board, 78, College Road, Maidstone. 

A. G. STIRK, 
Clerk of the Board. 
15th January, 1960. E8651 





MACCLESFIELD CORPORATION 


LAMALOAD RESERVOIR 


The Corporation will shortly be inviting TENDERS 
from a selected list of contractors for the CON- 
STRUCTION of an IMPOUNDING RESERVOIR 
of 420 m.g. capacity at Lamaload near Macclesfield, 
Cheshire. The contract involves the construction of 
a concrete buttress dam 600ft. long and 120ft. high 
and ancillary works. 

Contractors experienced in this work are invited to 
submit their names to the undersigned by Monday, 
15th February, 1960, and should give a list and 
particulars of similar works they have carried out 
since 1945. 

A list of selected contractors to be invited will be 
prepared, in conjunction with the Corporation's 
Consulting Engineers, Messrs. Herbert Lapworth 
Partners, and it is intended that work should be 
commenced in the late spring or early summer of this 


year. 
WALTER ISAAC, 

Town Hall, Town Clerk. 

Macclesfield. E8677 


TENDERS 


DUNMOW RURAL DISTRICT 
COUNCIL 


CONTRACT NO. !7 


LITTLE HALLINGBURY SEWERAGE 
AND SEWAGE DISPOSAL 


TENDERS are invited on a fixed price basis in 
accordance with the Ministry of Housing and Local 
Government Circular No. 31/57 for the CONSTRUC- 
TION of SEWERAGE AND SEWAGE DISPOSAL 
WORKS at Little Hallingbury. 

The sewerage comprises in all the laying of about 
2260 linear yards of 6in. diameter S.G.W. sewer. 

Extensions are to be made to the existing sewage 
disposal works and comprise a pyramidal sedimenta- 
tion tank, biological filter, concrete sludge digestion 
tank, concrete sludge drying beds, extension to 
existing sand filter and humus tank and alteration 
to ancillary pipework, site roads and fencing. 

General Conditions of Contract, Specification, 
Bills of Quantities and Drawings may be obtained 
from the Council’s Consulting Engineers, Messrs. 
So Watson, MM.LC.E., 67, Tufton 
Street, Westminster, S.W.1, on and after, 25th 
January, 1960, on payment of a deposit of ten 
eng refundable only to Contractors who submit 

ma fide tenders and return all documents and 
drawings. Deposit cheques should be made payable 
to Dunmow Rural District Council. 

The Council do not bind themselves to accept the 
lowest or any tender. 

Tenders must be returned in envelopes which do 
not bear any name or mark indicating the sender 
endorsed “‘ Tender for Severage Contract No. 17,” 
and delivered at the office of the undersigned by 
noon on 4th March, 1960. 

A. H. BURTON, 


Clerk of the Council. 


Council Offices, 
E8600 


Dunmow, Essex. 








EDUCATIONAL 











CHESHIRE EDUCATION 
COMMITTEE 


CHESHIRE COUNTY TRAINING COLLEGE, 
ALSAGER 


ONE-YEAR COURSE OF TEACHER 
TRAINING FOR CRAFTSMEN 


At the request of the Ministry of Education, the 
Cheshire Local Education Authority will provide, 
at the above-named College, from September, 1960, 
a new ONE-YEAR COURSE designed to give 
skilled Craftsmen Teacher Training to enable them 
to take up posts as Teachers of Handicrafts in 
Secondary Schools. 

Applications are therefore invited for admission 
to this Course from men who already possess appro- 
priate qualifications, such as a Full Technological 

ertificate of the City and Guilds of London Institute, 
or a Higher National Certificate or Higher National 
Diploma, and who wish to be trained as teachers. 

The particular academic requirements of individual 
students and the application of their craft skills to 
the needs of scnools will be specially studied. The 
year of training will include periods of teaching in 
schools. 

The basic salary scale for qualified assistant 
teachers is £520 per annum, rising by annual incre- 
ments of £27 10s. and one final increment of £40, 
to a maximum of £1000. Additional increments are 
given for approved qualifications and training. 
Account may also be taken of approved industrial 
experience acquired over the age of 21, up to a 
maximum of twelve increments. 

Anyone needing further advice about the Course, 
the qualifications required, the grants available to 
students while attending the Course, and the teaching 
prospects available at the end of the Course, should 
communicate with the Principal, the Cheshire County 
Training College, Alsager, Stoke-on-Trent. Applica- 
tions for admission to the course should also be 
made to the Principal. Early application is advised. 

OHN G. KELLETT, 
Director of Education. 
E8689 & 


County Hall, 
Chester. 





UNIVERSITY OF LONDON 


A COURSE OF THREE LECTURES entitled 
“Some Basic Engineering Problems in Tidal Estu- 
aries ** > (i) “ Tide-dynamics in Estuaries”; (ii) 
‘ Diffusion and Energy Dissipation in Estuaries ” : 
(iii) “Sediment Problems in Estuaries,” will be 
delivered by Professor A. T. Ippen (Massachusetts 
Institute of Technology), at 5.30 p.m., on 8th, 10th 
and 12th February, at the University of London, 
Senate House, W.C.1. 

Admission Free, Without Ticket. 

JAMES HENDERSON, 
E8640 & 


Academic Registrar. 
COVENTRY TECHNICAL COLLEGE 





COURSE ON “METALLURGICAL 
FAILURES IN MECHANICAL PARTS” 


A short COURSE intended for METALLURG- 
ISTS and ENGINEERS will be held on Thursday 
and Friday, 18th and 19th February, 1960. Course 
fee : 1 Guinea. 

Particulars and application forms from Head of 
Chemistry Department. E8490 & 





A.M.1.MECH.E., B.Sc, City and Guilds, etc. 
Guarantee Postal Courses for all Exams. ‘oa Tech- 


33 1 

per cent successes. Prospectus free, 
on request.—B.I.E.T. (Dept. 22), 29, Wright’s Lane, 
London, W.8. - Ell4e 
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THE ENGINEER 
SITUATIONS VACANT 





APPLICANTS ARE ADVISED RA SEND 
COPIES NOT ORIGINALS OF THEIR TESTI- 
MONIALS UNLESS OTHERWISE REQUESTED. 


A DIVISIONAL MANAGER is required by The 
British Refrasil Company Limited, Stillington, 
County Durham, to take charge of its Rostenit 
Division. Rostenit is a patented process for lining 
mild steel, concrete and other types of container with 
Stainless Steel, of particular interest to the brewing, 
distilling, chemical and similar industries. The 
British Refrasil Company is the sole U.K. Licensee. 
The Divisional Manager will be responsible for 
building up the Division's activities (in collaboration 
with Sales), recruiting and training the necessary 
labour force, the control of estimating and quoting 
and the execution of all contracts on site and in the 
works. Applications are invited from Engineers 
about 35 years old with A.M.I.Mech.E. or equivalent, 
knowledge of container fabrication and successful 
management experience in works and on site. 
Suitable applicants might now be employed as 
Engineering Executives in chemical or brewery plants. 
This post carries good pension and life assurance 
benefits, substantial starting salary and good pros- 
pects of advancement in a developing group of 
Companies.—Applications to be addressed to the 
Managing Director, The British Refrasil Company 
Ltd., Stillington, Co. Durham. E8693 a 
APPLICATIONS ARE INVITED from ambitious 
and resourceful men to fill the position of TECH- 
NICAL ASSISTANT to the Sales Manager of 
Electric Lamp Machinery Manufacturers near 
London. A permanent, progressive and interesting 
job is offered to the right person, who must possess 
a sound engineering and commercial background in 
the lot ange ronagen with full particulars of 
education, experience and salary required, to —_ 
No. E171, “ The Engineer.” 

BP requires PETROLEUM ENGINEERS a 
overseas service in its Exploration Department. 
Applicants, aged between 21-27, must possess an 
Honours Degree in Physics, Mechanical Engineering 
or Petroleum Engineering. Previous oilfield experi- 
ence would be an advantage. Salary according to 
age. qualifications and experience. National Service 
obligations must have been fulfilled.—Write, stating 
age and full details of qualifications and experience, 
quoting F.579, to Box 3233, c/o 191, Gresham House, 
E.C.2 E8646 a 


BALL BEARING FACTORY in the North of 
England require the services of a man thoroughly 
conversant with the manufacture of high carbon 


steel balls to first grade precision limits.—Please reply, 
with full details, to General Manager, BOX No. 
E8698, ‘* The Engineer.” A 


CADBURY BROTHERS LTD. 
Have a vacancy fora 
MACHINE DESIGNER 
With experience in the design of special purpose 


machinery. Applicants should preferably have 
gained the Higher National Certificate in 
Engineering or have similar qualifications. 


Some experience in the Food Industry would 
be an advantage. Housing accommodation 


Jan. 29, 


1960 
SITUATIONS VACANT 





DESIGNER- er ag ag | ye immediately 
for small Drawing Abercrombie and 
Company Limited, Alloa. "Veen aiamatnabore pen- 
sion scheme in operation. Experience of distillery 
work, bottling plant, food factory work, advanta- 
geous.—Please apply, in writing, stating age and 
giving details of education and experience. Tech- 
nical qualifications to H.N.C. essential. Salary 
according to age and qualifications. E2695 a 


DEVELOPMENT ENGINEER, 
minimum educational qualification H.N.C., to 
investigate problems relating to air movement 
and cleaning leading to development of new plant. 
Interesting job with good prospects for right man 


25-30 years, 


Location Surrey.—Write BOX No. E8694, “ ™ 
Engineer.” 
DEVELOPMENT ENGINEER required for 


well-known Engineering Company expanding existing 
Foundry capacity. Applicants must have experience 
of machine gn covering mass production of 
small castings, plant layout and be capable of seeing 
projects thro from drawing-board to full pro- 
duction, educated to H.N.C. Write, stating full 
details of experience and salary required.—BOX No. 
E2677, “ The Engineer.” A 


ENGINEER required to join development labora- 
tory for work on a wide range of industrial instru- 
ments. Applicants must hold degree or H.N.C 

in Mechanical Engineering or Physics, and have 
previous development experience, preferably in the 
Instrument Industry. Housing available.—Please 
write, giving full details a the Chief Design and 
Development Engineer, K.D.G. a Ltd., 
Manor Royal, Crawley, Sussex. 8653 Aa 


ENGINEER SURVEY ORS. — Insurance Company 
has vacancies in various parts of U.K. for Engineer 
Surveyors for inspection of Boiler and Pressure 
Plant. Applicants not over 38 years, must have 
ist Class M.O.T. Certificate with Steam Endorsement 
or equivalent qualifications. Salary according to 
E.S.A. scale, starting at £800 per annum. on- 
contributory pension and other benefits.—Write, 
BOX E886, L.P.E.. Romano House, 399/401, 
Strand, London, W.C.2. E8705 a 


ENGINEERING ASSISTANT required for 
work in Southampton Docks at a starting salary of 
£943 per annum to a maximum of £985 per annum. 
Applicants should preferably have had experience 
in the design of dockside or similar structures and 
buildings in steel and/or plain and reinforced con- 
crete.—Applications, stating age, qualifications, &c., 
should be addressed to Chief Docks Engineer, 
British Transport Commission, Herbert alker 
Avenue, New Docks, Southampton. 642 A 


ENGINEERING DRAUGHTSMAN 


Young Mechanical/Structural Engineer 
Draughtsman, age 20 to 25, required for Head 
Office Staff of Large Food Manufacturing 
Company. Successful applicant will work for 
Chief Engineering Consultant and Chief Engi- 
neer. Preference will be given to candidates 














available. Applications, Stating age, experience, who have attained IL.N.C. or equivalent 
qualifications and salary, should be addressed standard. Salary according to a and experi- 
elie yom Cadbury Brothers, Ltd., ence.—Write, BOX No. E8711, “ The Engineer. 
urnville, Birmingham. 
A 
E8704 a 
| BOOKS and PUBLICATIONS 
ae FUNCTIONS OF R.L.C.S.; Dip. Tech. and 
© COMPLEX VARIABLES 9 Wes i Engineering. 
provides a direct approach to 
e By Philip Franklin. This book the subject and covers modern 
oS is outstanding for its clear and instruments and techniques. 
oe precise explanation of a branch Engineering Degree Series. 
Pi TMAN of mathematics which has often 45/- net. 
° been obscured in a haze of To be published soon 
TECHNICAL 3 highly abstract concepts. Logi- 
BOOKS ra cal and essentially complete, ENCYCLOPEDIC 
e its purpose is to introduce the DICTIONARY OF 
reader to the general properties 
FROM ALL BOOKSELLERS ELECTRONICS AND 
& of an analytical function of a 
cms ee NUREAR ENGINEERING 
net. By Robert I. Sarbacher, Sc.D., 
+ ING etc. A giant new alphabetical 
oe SURVEY N reference work containing all 
By A. Bannister, M.C., B.Sc., the modern terms and defini- 
& etc., and E. S. Raymond, B.Sc i 
Parker St., Kin ay, ions equipments elements 
London, Ww fs etc. A new textbook for the components and systems. Over 
o examinations of the H.N.C. 1,400 pages and a_ million 
and Diploma in Civil and words, form an inexhaustible 
& Structural Engineering and in compilation of the latest 
€ Building; LC.E, Part If; scientific information. £8 net. 


Enter No. 1071 on reply card 














“* A complete library in two volumes . . .” 


KEMPE’S 


ENGINEERS 
YEAR-BOOK 


Edited under the direction of 
the Editor of “* The Engineer ’” 


1960 Edition price 87/6 (plus postage 2/6) 
from technical booksellers or direct from the publishers 


Kempe’s Engineers Year-Book, 28 Essex Street, Strand, London, W.C.2 
Telephone : CENtral 6565 \ 








Enter No. 1072.0n reply card 


SITUATIONS VACANT 





ENGINEERS with considerable experience 


of 
construction of pipeline, pump stations and tank 


farms, required by important firm for Middle 
East.—Write to BOX No. 3132, c/o Charles Barker 
and Son Limited, Gateway House, London, acA 

A 


ENGINEERING, PHYSICS AND SCIENCE 
GRADUATES OR EQUIVALENTS required 
for new appointments involving research, design and 
development work on (1) Dynamic behaviour of 
machine tools and problems associated with auto- 
matic control ; (2) Press working processes, cold 
extrusion and La new techniques for the forming 
of metals; (3) Machining processes ;__intitially 
work will be concerned with the appraisal of new 
machining developments or studies of machini —_ 
costs on a comprehensive scale; (4) Mechani 
engineering equipment including. special machine 
tools, presses, mechanisms, test rigs, &c. Successful 
candidates will be expected to take complete respon- 
sibility for projects from conception to completion. 
Capacity for creative thinking and initiative are 
important The conditions of employment are 
attractive and there are excellent prospects for 
advancement. Superannuation scheme. Removal 
expenses paid.—Send full details in confidence to 
the Secretary (R.635), Production Engineering 
Research Association, Melton Mowbray, Leics. 
E8697 A 


ERECTION MECHANICAL PLANT 
ENGINEER 


to be responsible for the inspection and main- 
tenance of all mechanical erection plant. This 
job involves travelling throughout the country. 
Engineers aged 28 to 35 with at least Grad. 
I.Mech.E. should apply in detail, mentioning 
this paper and queties the reference number 
4/60, to the Staff Office: 
WHESSOF LIMITED, 
Darlington. 


E8708 a 
ESTIMATOR required by a Company engaged in 
the manufacture of light engineering mechanism.— 
Apply by letter giving full details to: Personnel 
Manager, Teleflex Products, Ltd., Basildon, Essex. 
E8699 a 


GENERAL MANAGER required for old-estab- 
lished firm of Boiler Setting Engineers, Furnace 
Contractors, &c. The successful applicant must be 
fully experienced in all aspects of this trade and have 
held a similar appointment. Salary payable will not 
be less than £2000 per annum.—BOX No. E2698, 
“ The Engineer.” A 


HEATING & VENTILATING ENGINEER, 
experienced all types ventilating and heating, capable 
taking complete charge of contracts. Good salary, 
pension scheme and L.V.—Write in confidence, 
giving age, experience and salary expected to The 
Secretary, Carrier-Ross Engineering Co. Ltd., 
22A, Cavendish Square, London, W.1. E2685 a 


HEAT TRANSFER ENGINEER, A.M.I.Mech.E. 
or H.N.C., for work on Extended Surface and Plain 
Tube Heat Exchangers Factory in West Sussex. 
Prospects excellent in rapidly developing company. 
Must be willing to travel—BOX No. E8613, “ The 
Engineer.” A 


JACKSON BROS. (OF 

KNOTTINGLEY), LTD. 
require a DRAUGHTSMAN for work in 
modern, glass-producing factory on bottle- 
mould design. Experience in class of work 
is desirable, but not essential. Canteen facili- 
ties.—Apply Personnel Officer, Jackson Bros. 
(of Knotti y), Ltd., Headlands Lane, Knot- 
tingley, Yorkshire. 


E8484 a 


JUNIOR MECHANICAL ENGINEER OR 
DRAUGHTSMAN with experience in chemical or 


similar engineering, required now by Arthur Guinness 
Son & Co. (Dublin) Limited, St. James’s Gate, 
Dublin: age limit 26; must have H.N.C. or 


equivalent in engineering, good practical appren- 
ticeship, and at least one year’s — office experi- 
ence on process plant and general engineering. 
Starting salary in range £640 to £970 p.a., according 
to age and qualifications with annual advances. 
Substantial amenities and excellent prospects for 
progressive man. Reply to Chief Engineer =e 
particulars of age, education, training, and ex 

ence, in that order. Expenses paid if _ for 
interview. E8678 a 


LEADING PETROLEUM COMPANY have 
vacancies in the . 


- ly a “eee © 
workshops and ther Corporate Mem 


possess ei! 
ship of the A of Civil or Mechanical 
Engineers or have passed parts A ont 3 one 
these Institutions’ panes or have qualifica- 
tions entitling them to exemption from such examina- 
tions. Experience on pumps and pipelines or building 
construction would be advantageous. Excellent 
conditions of oo By starting cry. 
appropriate to i ions experience. A b 
ee heap pes of cae, qualifications and ex | 

inter- 





(Rep! be sent to those selected ‘or 
view).—BOX 4 E8520, “ The Engineer.” A 
PRODUCTION 
ENGINEER 
Large en firm in Glasgow, engaged 
in medium-heavy ep yr requires a Pro- 
duction Engineer to take established 
artment for Method: i 
4 Work, Jig and Toot Design, and Rate-fixing. 
is is an important post req we 
ledge of modern —s 


Porteous and Co., lasgow. Eé6OT A 


PHILIPS ELECTRICAL LTD. (Medical X-Ray 
Division), 45, Nightingale Lane, Balham, S.W.12. 
A vacancy has arisen in this Company for an 
ENGINEER to assist in the development of X-Ray 
and similar equipment. The work is both mechan- 
ical and electrical. Minimum qualifications Higher 
National Certificate—Applications should be sent 
to the Personnel Officer 


E8669 a 








SITUATIONS VACANT 





PILKINGTON SROTHERS LIMITED have 
vacancies for FURNACE DESIGN DRAUGHTS- 
MEN. Experience in the design of glass furnaces 
is an advantage, but not essential. 


experience should be 
Stat goo Pilkington 
rove Street, St. Helens, Lanca- 


Applications i 
addressed to Grou; 
Brothers Limited, 
shire. 


E8665 A 





vascmte, mm ee 


uired # 
AERE, “HARWELL 
to join a team engaged in the design, develop- 
ment and manufacture of nuclear reactor contro! 
elements, and the associated electrical control 
and position indicating equipment. 

Applicants should te served a recognised 
engineering apprenticeship or equivalent, and 
should have experience in the light electro- 
mechanical engineering field. An Engineering 
degree or equivalent would be an advantage. 

Salary : £1370-£1825 p.a. 


Housing and eo 77 schemes. 
tcard for details to Group Recruit- 
at (1550/4), U.K.A.E.A., A.E.R.E., 


Harwell, Didcot, Berks. 
E8635 a 





RESEARCH AND DEVELOPMENT 
ENGINEER 
required 
for work on the 
COMBUSTION OF LIQUID FUELS 


This position offers the successful candidate 
outstanding opportunities to earry out work, 
from fundamental to commercial 
——= 2 the _ of oil burning, in “ 
newly-formed Research Department one o| 
the pioneer companies of this Industry. 

Applicants should have a degree in Mechan- 
ical Engineering or equivalent qualifications. 
' or aerodynamics 
is desirable but consideration will be given to 
candidates without this experience who are 
otherwise — 

The Company operates a contributory super- 
annuation fund ‘on a life assurance 

Applications, which will be treated in strict 
ce should include details of age, edu- 
wired, and be 

Engineer.” 





cation, experienee and 
addressed to BOX No. E8575, “ 





RICHARD SUTCLIFFE LIMITED 
MECHANICAL HANDLING SPECIALISTS 
REQUIRE 
PROJECT ENGINEERS 
Applications are invited from men who are 
approximately 30 ae 40 years of age who have 
passed Higher National Certificate in Mechani- 
cal Engineering and preferably with some 

experience in structural work. 

he —— appointed will be responsible 
for the ion of schemes and quotations, 
for dealin; with all contract formalities and for 
customer liaison. 

The position calls for competent Engineers 
with drive and initiative, capable of taking 
responsibility and of co-operating with other 
people in seeing a contract thr from start 
to finish. 

Good salaries will be paid to the persons 
with the necessary quali ns and experience. 
The posts are pensi: . 

Applications, giving full details of past 
experience, be addressed to the Personnel 
are ae Universal Works, Horbury, near 
Wakefield. 


E8701 A 





RICHARD SUTCLIFFE LIMITED 
MECHANICAL HANDLING 
SPECIALISTS 
DISTRICT TECHNICAL MANAGER 
For over fifty years we have been supplying 
bulk materials handli equipment to the 


anager 
Northumberland, Cumberland, West- 
and industrial Tees-side in North 


District Technical Manager will be 
responsible for all —< of the Company's 
business in his lar, he 


products, for customers’ 
= Mati of and fi i ~~ 
installation for 
co-o i Office, first-class pe 
sales The i will be 
between 30 and 40 years of with a back- 
ground of both mining and “ 
= Preferably he will have had previous 
ling experience. 
The position calls for a person of above 
average ability with , enthusiasm, 


The posi is pensionable. 

aes in writing, should be addressed 
Sales Director, Richard Sutcliffe Limited, 

Horbury, Wakefield, Yorkshire. 


E8702 a 
Classified Advts. continued on page 108 
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SITUATIONS VACANT 


SALES ENGINEER, resident Sheffield area, to 
represent South London company manufacturing air 
treatment and water cooling plants. Knowledge of 
the products and their applixations essential.—Write 
BOX No. E8695,“ The Engineer.” A 


SENIOR DRAUGHTSMAN.—May and Baker, 
Lid., Dagenham, Essex, require a Senior Draughts- 
man with experience in the design and layout of 
chemical or similar plant installations. Applicants 
should have technical qualifications to Ordinary 
National Certificate level or higher. Salaries are 
reviewed annually. There is a pension fund and life 
assurance scheme in operation. Excellent canteen 
and sports facilities—Apply initially in eas Fang 


the Personnel Officer, quoting Reference 
19/60 E8709 a 


SENIOR PROJECT DRAUGHTSMAN required 
for Mechanical Handling Plants. Applicants must 
be able to lay out schemes. Experience in Estimating 
an advantage but not essential. Good prospects.— 
W. W. Brown & Partners, Lid., 72, Newman Street, 
London, W.1. E2660 a 


STEWARTS AND LLOYDS, LIMITED 
require a 
METHODS ENGINEER 
to take charge of the Methods Department at 
their TOLLCROSS STEEL FOUNDRY near 
GLASGOW 

Applicants should preferably have worked 
with both alloy and plain carbon steel castings, 
in the weight range up to 6 tons, but more 
important is a thorough practical knowledge of 
modern steel foundry methoding. 

Written applications, giving full particulars of 
age, education and experience, should be sent 
to the Manager, Personnel Services, Clyde Tube 
Works, Coatbridge, Lanarkshire. 

E8680 a 





TECHNICAL ENGINEERING 
WRITER 
(Age 28-35 years) 

is required by a large firm of component manu- 
facturers in the Midlands dealing with the 
Automobile, Aircraft and General Engineering 
Industries. Must be a qualified engineer with 
journalistic experience, capable of producing 
technical descriptions of products and installa- 
tions from information acquired from Drawing 
and Design Offices. 


Applications in writing, stating age, experi- 
ence, qualifications and salary to BOX No. 
E8662, “ The Engineer.” 


Our Staff have already been notified of this 
vacancy. 





THE MANCHESTER SHIP CANAL 
COMPANY 

The Manchester Ship Canal Company invite 
applications for the apneintment of ASSIST- 
ANT CIVIL ENGINEERS and DESIGN 
ENGINEERS on the established staff of the 
Chief Engineer. Scale of salaries : £805 at age 
25, rising by annual increments to £1250 at 38, 
with prospects of promotion to higher grades at 
salaries up to £1720 

Candidates should be Corporate Members of 
the Institution of Civil Engineers or hold 
equivalent qualifications, and should have 
experience in design, specifications, construction 
and maintenance of Civil Engineering Works. 
Harbour and dock experience is preferabie but 
not essen'ial 

Successful applicants will require to become 
members of the Company's Contributory 
Superannuation Scheme 

Applications, stating age. qualifications and 
experience, should be addressed to the Chief 
Engineer, The Manchester Ship Canal Company, 
Ship Canal House, King Street, Manchester, 2, 
not later than 13th February, 1960. 


E8560 a 


WANTED BY EASTERN CANADIAN SHIP. 
YARD. SUPERINTENDENT ENGINEER to 
take contro! of Machine Shop. Pipe Fitting Shop, 
Fitters and Boilermakers. Applicants should have 
a good knowledge of Marine Engineering, both 
Steam and Diesel, served a recognised appren- 
ticeship and hold a first class M.O.T. certificate. 
Knowledge of French an advantage although not 
essential Applicants will be interviewed during 
March, 1960.—BOX No. E8667, “ The Engineer.” a 


WANTED, FIRST-CLASS SENIOR DESIGN 
DRAUGHTSMAN for firm of General Engineers 
in Bristol. Good knowledge of general engineering, 
with particular reference to pressure vessels and 
stainless steel fabrication. This will be a well-paid 
position for the top-class man.—BOX No. E164, 
“ The Engineer.” 4 
WORKS MANAGER with knowledge of tube 
manufacture. Must have wide experience in prac- 
tical and executive appointments, held similar 
positions and be a first-class administrator. Sub- 
stantial salary will be paid to man with necessary 
qualifications, and future prospects are excellent.— 
Apply in confidence to the Managing Director, 
The Phoenix Steel Tube Co., Lid., Phoenix Street, 
West Bromwich. E8644 a 


YOUNG ENGINEER required as Boiler Sales 
representative for London Office. Training will be 
iven in the Lincoln Works before taking up the 
Fonds a Age #bout 30. Experience on boilers 
essential ; adaptable, 
cathenlestic. a will reflect experience and 
knowledge, and there is a generous pension scheme. 
—Apply Staff Manager, Ruston & Hornsby, Ltd., 
Waterside South, Lincoin. E8652 a 


YOUNG SALES ENGINEER required by 
Importers of Continental Machines for Wood- 
working and Piastics Industry. Previous sales 

experience not essential but ety of German 
Sdeentageous—BOXK No. E2696, “ The Engineer.” a 
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DESIGN & DEVELOPMENT 
ENGINEER 


urgently required by manufacturers 
of metal working machine tools, 
punching, shearing, guillotines, &c. 
Old established Manchester Engin- 
eering Company. The position is 
permanent and progressive and a 
salary commensurate with experi- 
ence and ability will be paid. Good 
conditions of service including con- 
tributory pension scheme, free life 
assurance. Excellent staff canteen 
facilities—Apply with fullest par- 
ticulars to BOX No. E8692, “‘ The 
Engineer.” 








NUCLEAR CIVIL CONSTRUCTORS 


require the services of 


JUNIOR 
ENGINEERS 


at their contract for the construction of 


TRAWSFYNYDD NUCLEAR POWER 
STATION 
NORTH WALES 


Applications for positions in the Field and in 
the Drawing Office should be addressed, with 
full details of previous experience and 
qualifications, to : 


Mr. T. J. Winter, Business Manager, 
NUCLEAR CIVIL CONSTRUCTORS, 
NUCLEAR POWER STATION, 


TRAWSFYNYDD, MERIONETHSHIRE. 
E8688 A 


BRITISH CONSTRUCTIONAL 
STEELWORK ASSOCIATION 


Applications are invited for appointments 
to the DEVELOPMENT STAFF and to 
the BRIDGE DEPARTMENT 


Candidates should be young men with 
some experience in the design and detailing 
of steel frame buildings with knowledge of 
B.S.449 or with experience in the design of 
steel bridges with knowledge of B.S.153. 
Five-day week and luncheon vouchers. 
Admission to non-contributory pension 
scheme after qualifying period. 


Apply in confidence to the Technical 
Adviser, British Constructional Steelwork 
Association, Artillery House, Artillery Row, 
London, S.W.1, giving fullest details with 
salary required. 

E8675 a 














FISONS FERTILIZERS LIMITED 
Harvest House, Felixstowe, Suffolk 


require the services of a 


CIVIL ENGINEER 


for their Head Office Engineering Section. 


The Engineering Offices are located at Felixstowe but 


applicants should be prepared to visit Works throughout the United Kingdom in the course of 


duties. 


Applicants should hold an Engineering Degree and/or Corporate Membership of the Institution of 
Civil Engineers, coupled with at least 5 years’ industrial experience, including a minimum of 
2 years on site works. The applicant should be capable of general design work in reinforced 
concrete and/or structural stee] work and of supervision of preparation of contract documents, 
specifications in connection with civil engineering and building projects associated with fertilizer 
and chemical plants. Preferred age group 30-40 years. 


The Company operates a Pension Scheme which, for married staff, includes provision for 


widows and dependent children. 


Applications, with full particulars, to Personnel Manager (JU4), Fisons Fertilizers Limited, 


Harvest House, Felixstowe, Suffolk 


E8672 a 


FOSTER WHEELER 


require 


PRODUCTION MANAGER 


for 
NITROGEN FERTILIZER 
FACTORY 


New nitrogen fertilizer plant in South 
Persia needs an experienced Engineer to 
supervise operation of ammonia, nitric acid 
and urea for about two years after one year’s 
preparation in Europe. Age: under 50 
years preferred. Graduate engineer pre- 
ferred with petroleum refinery or chemical 
plant experience. Conversant with handling 
of labour. Applicants should write, giving 
résumé of their careers to : 

Andre M. ROOS, 
c/o FOSTER WHEELER FRANCAISE 
31, rue des Bourdonnais, 


PARIS, 1. 
E8685 a 











THE GENERAL ELECTRIC COMPANY LIMITED 


ATOMIC ENERGY DIVISION 


invite applications from the following for experimental and development 
work in connection with the design and construction of civil and nuclear 
power stations :— 


UNIVERSITY GRADUATES (REF. DWB/15) 


Preferably under 30 years of age, interested in the basic design and analysis 
of complex steel structures, stress analysis of shells, evaluation of temperature 
stress distributions, mechanical vibrations and pipework calculations. Although 
previous experience of this type of work is not essential, the successful candi- 
date should have an honours degree in mechanical or civil engineering. 


YOUNG MECHANICAL ENGINEER (REF. DWB/16) 


To join a team engaged on experimental and development work on mech- 
anical engineering problems. Qualifications required are an engineering degree 
or equivalent, D.O. and workshop experience, and an active versatile mind 


not constrained to conventional thinking. 


LABORATORY ASSISTANTS (REF. DWB/17) 


For the Instrument and Electrical Section. Duties will involve the develop- 
ment and testing of electro-mechanical and electronic measuring and control 
devices ; maintenance of electrical measuring, controlling and recording 
instruments ; location and rectification of faults on a wide variety of electronic 
instruments. Applicants should have had experience in at least one of these 
fields, possess their O.N.C. in Electrical Engineering and be continuing their 


studies towards H.N.C. 


Applications, with a brief résumé of qualifications and experience should be 
sent to the Personnel Manager, The General Electric Company Limited, Erith, 


Kent, quoting the appropriate reference. 








AUSTRALIANS 
AUSTRALIANS 
AUSTRALIANS 


With an Engineering Degree and 
practical experience in engineering 
production and factory manage- 
ment are invited to apply for a 
position of MANAGING DIREC- 
TOR of a_ well-established and 
profitable engineering manufactur- 
ing company with a modern factory 


in Sydney. 


The company is a wholly-owned 
subsidiary of a powerful Group 
with headquarters in Britain and 
world-wide connections. Full re- 
sponsibility for the operation of the 
Australian subsidiary is vested in 
the Managing Director who has a 
local Board of Directors. The 
appointment carries a high basic 
salary with additional bonus cal- 
culated on profits and the use of a 
Company car, superannuation, and 
other benefits. 


This is a splendid opportunity for 
an Australian with the qualities of 
management, initiative, and leader- 
ship, the qualifications of an engin- 
eer, and the experience of factory 
production, to secure a remunera- 
tive and responsible position in his 
own country.—Applications to 
BOX No. E8513, “ The Engineer.” 
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WORK STUDY 


CHIEF ENGINEER 


A major Engineering Company of inter- 
national! repute and in the lead in its product 
fields, intends to widen the scope of applica- 
tion of measured work in certain of its plants 
In consequence, it wishes to appoint a well- 
qualified and experienced Work Study 
Engineer at its largest establishment, border- 
ing on the home counties, to head up the 
application of modern incentive techniques 
to a number of new production lines. The 
vacancy will provide a challenge to a first- 
rate engineer with substantial study experi- 
ence of metal fabrication in flow production 
Salary will be commensurate with experi- 
ence and the post offers considerable oppor- 
tunity for promotion. 


SENIOR DRAUGHTSMEN 


experienced in bulk mechanical 
handling or foundry work. 
Superannuation Scheme. Five- 
day week. Apply to MARCO 
CONVEYOR & ENGINEER- 
ING COMPANY Ltd., Lynn 


Road, Leytonstone, London, 


E.11. LEY 2254. 


Applications with full curriculum vitae 
including details of salaries earned, may be 
made in strict confidence to Box No. 3146, 
c/o Charles Barker & Sons Limited, Gate- 
way House, 1, Watling Street, London, 
E.C.4 


E8643 a E8676 a 














@ number of 
DESIGN 
ENGINEERS 


are required, with experience in the design and the associated calculations of Condensing, 
Feed Heating and De-aerating Plants for Land service Power Stations. 


Applicants should have a University Degree or equivalent qualification, with specialised 
experience in Heat Transfer. 


Salaries offered will be appropriate to experience and responsibility, and there is a contributory 
Pension and Life Assurance Scheme in operation. 


Barrow in Furness is pleasantly situated on the coast adjacent to the Lake District. _ The 
Company has a well-appointed Sports Club and Grounds, with comprehensive recreational 
facilities, both social and sporting. An illustrated guide to the town and surroundings can be sent 
on request. 


All applications should be addressed to the 
ENGINEERING TECHNICAL MANAGER, 
VICKERS-ARMSTRONGS (ENGINEERS), LIMITED, 


Naval Construction Works, Barrow in Furness, Lancashire. 
E8654 A 

















THE ASSOCIATED PORTLAND CEMENT MANUFACTURERS LIMITED 


require several 


SENIOR AND JUNIOR MECHANICAL 
ENGINEERING DRAUGHTSMEN 


for work on plant layout schemes and details at Head Office, Westminster 


Experience in heavy machinery plant layout and mechanical handling an advantage. Applicants 
with H.N.C. in Mechanical Engineering preferred for Senior Posts. 


The Company offers good salaries and working conditions, pension fund and profit-sharing 
bonus. 


Replies, giving particulars of training and experience, will be treated in full confidence and 
should be sent to the following, marked “ Personal "’ 


The Manager, 
Central Engineering Department, 
Associated Portland Cement Manufacturers Ltd., 
Portland House, Tothill Street, LONDON, S.W.1. 
E8664 a 




















JOSEPH LUCAS (ELECTRICAL), LIMITED 


There are vacancies for 





DESIGNERS & DRAUGHTSMEN 
FOR LIGHTING DEPARTMENT 








to work on mechanical design of a wide range of lamps for new car models. The work involves 
the application of pressure diecasting, pressing and plastic moulding techniques for large quantity 
production and some experience in one of these fields would be an advantage. 


Applicants should have Higher National Certificate, but consideration will be given to men with 
Ordinary National Certificate and suitable experience. The posts are permanent and pensionable, 
and a good starting salary will be paid. Five-day week. 


Apply in writing, stating age, qualifications and experience to the Personnel 
Manager, JOSEPH LUCAS (ELECTRICAL), LIMITED, Great King Street, 
Birmingham, 19, quoting reference PMD 373. 


E8656 a 
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SITUATIONS VACANT 


DESIGNER 
DRAUGHTSMEN 


@ SENIOR STRUCTURAL (STEEL) 
@ ARCHITECTURAL 
@ ELECTRICAL 


Designer/Draughtsmen of the above categories are cordially invited to contact us with a view 
to permanent employment. Candidates must hold Higher National Certificate, or equivalent, plus 
five to seven years’ design experience. Successful applicants will benefit from excellent salaries, 
first-class working conditions, attractive personnel benefits and every opportunity for promotion. 
Apply Personnel Manager, 


KELLOGG INTERNATIONAL CORPORATION 


7-10 CHANDOS STREET, LONDON, W.!. TEL: MUSEUM 4010 


Please quote reference | 58/G 
E8674 a 


ENGLISH ELECTRIC RUGBY 


require 


ENGINEERS FOR DESIGN AND 
DEVELOPMENT WORK 


STEAM TURBINES 


arising in the Steam Turbine Division at Rugby. A few vacancies also exist for men with H.N.C 
(Mech.) and several years’ D.O. and Design Office experience on Stzam Turbines and associated 
plant. If you are interested, please call between 5.30 and 7.30 p.m. on WEDNESDAY, 3rd 
FEBRUARY, for an informal discussion at Marconi House, 336/7, Strand, London, W.C.2 


However, if unable to attend for interview, you are invited to write, giving full details of your 
qualifications and experience, to Dept. C.P.S., at the above address, quoting reference number 


E8661 A 


THE ROYAL DUTCH/SHELL GROUP 


require 


CHEMICAL ENGINEERS 


IN HOLLAND 
for 


DESIGN, DEVELOPMENT, 
TECHNOLOGICAL AND 
OPERATIONAL WORK 


Applicants should possess an Honours Degree in Chemical 
Engineering or the equivalent professional qualification, with at 
least 5 years’ relevant experience. 


The upper age limit is 35 years. 


Applications with full details to: 
SHELL INTERNATIONAL CHEMICAL COMPANY LIMITED, 
Personnel Recruitment /H6, 
St. Helen’s Court, Gt. St. Helen’s, London, E.C.3. 
E3647 A 


Classified Advts. continued on page 


Engineers holding a good Honours Degree or a further Degree with, or without, previous turbine 
experience, are invited to discuss at a preliminary interview attractive openings which are now 


: 


mammnemaneae 











SITUATIONS VACANT 


SITUATIONS VACANT 


Jan. 29,1990 THE ENGINEER 


SITUATIONS VACANT 


SITUATIONS VACANT 





T.1. (GROUP SERVICES) 
LIMITED 


(THE SERVICE COMPANY OF THE 
TUBE INVESTMENTS GROUP) 


A number of vacancies are available in the 
Plant Development Department of the 
above company for experienced DESIGN 
ENGINEERS 

The work of the department includes a 
wide range of plant design, development of 
prototype machines, factory planning, 
progressing installation programmes, etc 

Excellent opportunities exist for promo- 
tion 

Applications are invited from men of 
28.35 years of age, with experience in the 
design of special purpose machines and hav- 
ing a5 a minimum qualification Higher 
National Certificate or the equivalent. They 
should be sent, giving full details of qualifica- 
tions, experience, present salary, ectc., to the 
Personne! Manager, T.1. (Group Services) 
Limited, Rocky Lane, Aston, Birmingham, 6. 


THE 


WELLMAN SMITH OWEN 


ENGINEERING CORPORATION 
LIMITED 


PARNELL HOUSE, WILTON ROAD, 
LONDON, S.W.1. 


Consequent to long-term increased 
activities, we have vacancies for the following 
staff 
PROGRESS CLERKS preferably with 

general engineering 
knowledge and ex- 
perience. 
SPECIFICATION WRITERS for Furnaces 
and associated steel- 
works equipment. 
ENGINEERING CLERKS for = general 
Drawing Office duties. 

Training will be given to suitable appli- 
cants possessing intelligence, initiative and 
general knowledge 

Pension scheme, five-day week 

Apply in confidence, to 

GENERAL MANAGER, FURNACE 

DIVISION 


BABCOCK & WILCOX 


LTD 


Nuclear Power Programme 


requires 


ENGINEERING 
DRAUGHTSMEN 


for Project and Contract work in their 
expanding Atomic Energy Department. 


A knowledge of Steam-raising Plant, similar 
Heavy Engineering and also of Mechanisms 
Engineering is desirable but not essential 


Good chances of promotion for men with 

initiative. Five-day week. Superannuation 

scheme in operation. Canteen in building 
Social facilities 


Write, giving details of age, experience, and 
qualifications to 


Assistant Secretary, 
209, Euston Road, London, N.W.!. 
E8679 a 


MAJOR PETROLEUM 
COMPANY 


has a vacancy in their Midland Office for a 
qualified ENGINEER. Candidates should 
have had thorough training in workshops 
and possess either Corporate Membership 
of the Institutions of Civil or Mechanical 
Engineers or have passed parts A and B of 
one of these Institutions’ examinations (or 
have qualifications entitling them to exemp- 
tion from such examinations). Experience on 
pumps and pipelines or building construction 
will be advantageous. Starting salary com- 
mensurate with qualifications and experi- 
ence. Excellent pension scheme.—Apply in 
writing, giving full details of age, qualifica- 
tions and experience to BOX No. E8684, 
* The Engineer.’’ 


Replies can only be sent to those selected 
for interview. 


E8703 a E8700 a 


PROCESS PIPING SYSTEM ENGINEERS 


























or Mechanical Engineering and also at least two years’ relevant 
post-graduate experience in industry. 

Above average salaries will be paid to men with the required 
qualifications. | Comprehensive personnel benefits include 
contributory Pension Scheme, Luncheon Vouchers, excellent 
working conditions, Social Club etc. When overtime is worked, 
payment is made for hours involved. 


Chemical or Mechanical Engineers are required for work on 
the design of process and utility piping systems for oil 
refinery and petro-chemical plants. The work involves the 
preparation of engineering flow diagrams and close liaison 
with our Process, Instrument, Mechanical Equipment, Plant 


Layout and Operating groups. 
Applicants should have a University Degree in either Chemical 





Please apply by letter to Personnel Manager, 


INTERNATIONAL CORPORATION 


QUOTING REFERENCE G//57. 


E8597 a 


KELLOGG 


7-10, CHANDOS STREET, CAVENDISH SQUARE, LONDON, W.1. 














We are leaders in the design, 

development and manufacture of 

Motor Accessories and as such offer 
excellent prospects to men with the desire to 


progress within a large and expanding organisation. 





OPPORTUNITIES EXIST AT CRICKLEWOOD 


SENIOR DRAWING OFFICE CHECKER DESIGNERS 


The man appointed will be responsible for checking drawings prior to large-scale produc- 
Experience in this type of work is essential, preferably in the light precision engin- 


We require men with new ideas and a natural urge to Design in the ever-widening and 
tion exciting field of mass-produced instruments and light mechanisms. 


eering field. H.N.C. standard or equivalent qualification essential Suitable persons will have been engaged in design work continuously for at least the 


An apprenticeship or equivalent is necessary, together with the essential qualification 


DEVELOPMENT ENGINEER nieeus 
This interesting and responsible post occurs in the Product Development Department, 


and is available to men who have had at least the past five years’ continuous experience 
An H.N.C. in Mechanical 


SENIOR DRAUGHTSMEN 


in the development of precision mechanisms for mass production Senior Engineering Draughtsmen with experience of small mechanisms for mass produc- 
tion required in the production offices. Suitable applicants must be qualified to at least 


| past five years in the light precision engineering industry. 


Engineering would be a suitable qualification, although A.M.!.Mech.E. would be preferred. 
An apprenticeship or equivalent practical training is essential i H.N.C. standard. A knowledge of press work would be an advantage. 


These are Senior Posts carrying attractive salaries and monthly staff status. 


PROVING ENGINEERS 


This post is open to men having experience 
with electrical instruments, mechanical instruments 
and associated equipment. Suitable candidates would be between 


25/30 years of age and be qualified to at least O.N.C. standard. 


Applications will be treated in Strict Confidence. oe Evening Interviews can be arranged on request. 


Write to the Staff Manager, quoting reference SM.238 
S. SMITH & SONS (ENGLAND) LTD., CRICKLEWOOD, LONDON, N.W.2. 
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SITUATIONS VACANT 








A leading contracting Company engaged on the design of 
large Oil Refineries and Chemical Plants is seeking the services 


of a 
PROJECT ENGINEER 


who will be responsible for the co-ordination of specialist design 
groups and liaison with clients. 
Applicants, aged about 40, should already be in a similar 
position and hold either A.M.I.Mech.E. or A.M.1.Chem.E. 
Commencing salary up to £2000 p.a. 
with excellent prospects. 


Please write, giving full details in confidence, to BOX No. 
E8645, ** The Engineer.” 




















ICl\ Experienced Graduate 
Engineers 
are required by 


the manufacturers of the widest range of 
plastics, raw materials and semi-finished 
products in the Commonwealth. 


THE PLASTICS DIVISION OF IMPERIAL 
CHEMICAL INDUSTRIES LIMITED is 
now expanding its Engineering Department 
in order to keep pace with growing sales in 
home and overseas markets. Enquiries are 
invited from : 


MECHANICAL AND CHEMICAL ENGINEERS 
holding first or second class honours degrees 
with some years of industrial experience. 

The Division is looking for men of energy, initiative and 
proved ability. Good starting salaries will be paid imme- 
diately, and prospects for the future are excellent. The 
individual projects upon which candidates will be engaged 
vary in character and involve all types of engineering, from 
light precision machine work to heavy process. 1 
include all the planning, layout and procurement associated 
with the design and erection of large manufacturing units. 
Some of the work is experimental, directed towards manu- 
facture in new fields. 

Conditions of service are good, and pension and profit- 
sharing schemes are in operation. For married men, tem- 
porary lodging allowances are available and assistance is 
given towards house purchase and removal expenses. 


Apply briefly to: 
The Staff Manager, 


IMPERIAL CHEMICAL INDUSTRIES LIMITED, 
Plastics Division, 


Black Fan Road, Welwyn Garden City, Herts. 
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WORK STUDY 
ENGINEER 


HEAT TRANSFER 


AND 


ELECTROMAGNETIC initiate 
STUDIES Ww. H. — egy & CO., 


ENGLISH ELECTRIC 
STAFFORD 


The Company invites applications from 
Engineers interested in this type of develop- 
ment work on rotating electrical machines. 
This is advanced work involving a con- 
siderable personal contribution in new 
ideas and initiative in the development field 
Applicants should be well qualified mech- 
anical or electrical engineers with a keen 
interest in one of these studies. 


to join the Work Study Section at their 
PERSHORE WORKS 


for costing and incentive schemes. 


and qualifications, to : 
THE PERSONNEL MANAGER, 


If you would like to visit Stafford to 
discuss these openings, please write giving 
full details to Dept. C.P.S., Marconi House, 
336-7, Strand, pane, W.C.2, quoting 


reference E1295K. (quoting ref. 829/247/CA.213) 


thhAhAhARhA iA tA iti tid fect at Pec Lar Lact Sadl Lad tad 
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Candidates should have a sound engin- 
eering training with experience im work 
measurement and deriving synthetic times 


Good conditions of employment with 
contributory pension and life assurance 
schemes. 


Write in confidence, stating experience 


ATLAS WORKS, PERSHORE, WORCS. 


E8S70 a 











ENGINEER 


required by 


THE ATOMIC WEAPONS RESEARCH ESTABLISHMENT, 
ALDERMASTON, BERKSHIRE 


_ To work as a member of a project design team py re rs for plant modifications and asso- 
ciated minor works services and the preparation of functional requirements, specifications and 
estimates. 


Candidates should be corporate members of a Senior Professional Institution or have equivalent 
qualifications. They should have had considerable design experience over a wide range of engin- 
eering plant and services and possess the ability to supervise and contro! work undertaken by 
Consultant Staff. Knowledge of plant and buildings for handling explosives, radio-active material 
and chemicals would be an advantage. 


SALARY : 
£860-£1825 according to age, qualifications and experience. 


Contributory Superannuation Scheme. A house, or substantial assistance with house purchase, 
will become available for married officers living beyond daily travelling distance. 


POSTCARDS for ap, lication forms to the Senior Recruitment Officer at above address. 
Please quote ref. 2496/25. 
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TWO RESEARCH AND DEVELOPMENT 
ENGINEERS 


required by British-American Tobacco Company's Research and Development 
Establishment at Southampton, for interesting work on problems connected 
with the processing of tobacco, and manufacture of cigarettes, affording ample 
opportunity for personal initiative in research into new processes, plant 
machinery, their development and evaluation. Candidates should possess a 
Degree in Mechanical or Chemical Engineering, or equivalent qualifications, 
and good research and development experience is required. Industrial experi- 
ence in the food or allied industries might be an asset. Salary will be com- 
mensurate with ability and qualifications. 

Apply in writing, stating age and experience, to Personnel Dept. (No. 11), 
British-American Tobacco Company, Limited, Westminster House, 7, Millbank, 
London, S.W.1. 
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UE MEMOEE OF THE CONSOLIDATED ZINC CORPORATION UNITED 


The following engineering vacancies are currently available at the Avonmouth 

Works and in Group Departments on the Avonmouth Site : 
AVONMOUTH WORKS 

Assistant Area 

Duties involve controlling work done by tradesmen and labourers on zinc 
blast furnace and associated plant, including provision of spares, operation of 
bonus schemes, and general supervision of engineering maintenance work. 
An apprenticeship, preferably in heavy engineering, and professional qualifi- 
cation or degree in Mechanical Engineering essential. Previous experience 
in a supervisory capacity in heavy chemical or metallurgical industry is 
desirable. Age limits 23-35. Ref. TE/ENG/70 

CHIEF ENGINEER 


Opportunities to train for future engineering posts of responsibility exist 
for two young men with a university degree or Higher National Certificate 
in Mechanical or Chemical Engineering. Mobility is important since the 
persons appointed may be required to work for indefinite periods at any of 
the seven Works Sites. Ref. TE/ENG/71 
Group M Engineer 

One of a team of design engineers who are collectively responsible for the 
detail design work arising out of capital expenditure projects at any of the 
Corporation’s Works and for following the projects through to their com- 
pletion, including procurement and construction. A university degree or 
professional qualifications in Mechanical Engineering will be required, together 
with sound design experience—preferably in heavy engineering. Ref. TE/ENG/72 
Draughtsmen 

For the development of schemes and detailing of equi t to guide invita- 
tions to tender and the manufacture of plant. At least years’ experience— 
preferably in heavy engineering—is required and preference will be given to 
candidates holding N.C. or H.N.C. in Mechanical Engineering. 

Ref. TE/ENG/73 
IMPERIAL SMELTING PROCESSES LIMITED 


A qualified engineer, preferably with a first class honours 


and sound 
experience, including design in the heavier type of engineering, is sought. 
Duties are to participate in the design and deve t of blast furnaces and 


ancillary plant for the Imperial Smelting Process, and in this instance, fluency 
in both written and spoken German is very desirable. Ref. TE/ENG/74 
Applications, quoting the reference(s) of icular 
interest and giving brief details of qualifications and 
experience sh be addressed to : 


Personnel Manager, 
IMPERIAL SMELTING CORPORATION LIMITED, 


St. Andrew’s Road, Avonmouth, Bristol, 
E8650 a 
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SITUATIONS VACANT 





BRITISH TRANSPORT 
DOCKS 


invite applications for ENGINEERING 
ASSISTANT in the Dock Engineer's Office, 
Grimsby Docks 

Candidates should have experience in 
design, construction and maintenance of 
civil engineering works and preparation of 
cost estimates, contract drawings and 
documents. Associate Membership of one 
of the Engineering Institutions desirable. 
Salary, range £1,045-£1,150 per annum. 
Contributory Superannuation Scheme and 
certain rail travel facilities 

Applications, stating age, education, 
training, experience and qualifications, io 
be sent to : Staff and Establishment Officer, 
British Transport Docks (T.E.), 163, 
Euston Road, London, N.W.1, to arrive not 
later than Monday, 8th February, 1960. 
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BUSINESS OPPORTUNITIES 


REMPLOY SPONSORSHIP SCHEME.—Send 
for details which show an attractive proposition to 
manufacturers.—Write to the Managing Director, 
Remploy, Ltd., 25-28, Buckingham Gate, S.W.1, 
or telephone ViCtoria 662! (12 lines) EI5S o 














FOR HIRE 


LATTICE STEEL ERECTION MASTS (light 
and heavy), 30ft. to 150ft. high, for immediate hire.— 
Beliman’s, 2!, Hobart House, Grosvenor Place, 


S.W.1. E103 x 


FORK LIFT TRUCKS 
FOR HIRE 
Modern Machines Only 
Diesel & Battery/Electric 
Capacities 2000 Ib—18,000 Ib. 
Contact your nearest Depot : 


GEORGE COHEN, 


SONS & CO. LTD. 
WOOD LANE, LONDON, W.12. 
(Shepherds Bush 2070) 
And at Stanningley (Nr. Leeds) . 
(Nr. Tamworth) . Manchester 
Swansea Newcastle . Belfast 
Southampton . Bath 














Kingsbury 
Glasgow 
She: 


E200 x 








PATENTS 











THE PROPRIETOR of British Patent No. 760,161, 
entitled “IMPROVEMENTS IN FREE PISTON 
INTERNAL COMBUSTION POWER HAMMER 
AND PERCUSSION TOOLS,” offers same for 
Licence or otherwise to ensure its practical working 
in Great Britain.—Inquiries to Singer, Stern and 
Carlberg, Chrysler Building, New York, 17, New 
York, U.S.A. E8605 u 
THE PROPRIETOR of British Patent No. 
762447, entitled “A TUBE COUPLING,” offers 
same for license or otherwise to ensure practical 
working in Great Britain.—Inquiries to Singer, 
Stern & Carlberg, 14 E. Jackson Bivd., Chicago 4, 
Ilinois, U.S.A E8659 u 





MISCELLANEOUS 











TIME RECORDERS. Sales, Rentals, Service, Tele- 
phone Hop 2239.—Time Recorder Supply and 
Maintenance Co., Lid., 157-159, Borough High 
Street, London, §.E.1 E1101 
MOBILE LIFTING SERVICES.—Lump sum or 
Hire Rate Quoted for any Lifting Work by Lorry- 
Mounted or Crawler Cranes, any size, any area.— 
TARSLAG, LTD., Rotherham 3235 E166 ; 





INSPECTING ENGINEER, Resident Bir- 
mingharmn. Fully conversant and experienced 
with Rolling Stock and Sundries, Raw Materials, 
Structural Steelwork, Pipework, Machine Tools, 
& 
For reliable service, please 
87A, HOCKLEY HILL, BIRMINGHAM, 18 
Telephone : NOR. 


£2697 1 


100 PER CENT. DEFERRED, 95 PER CENT. 
IMMEDIATE MORTGAGE. 2nd Mortgages our 
speciality. Apply without obligation.—Cranbrook 
Mortgage Bureau, 49, Cranbrook Road, Ilford, 
Essex E1771 








AGENCIES 











ENGINEERING AGENTS AND CONSULT- 
ANTS spécialising in Machine Tools and Trans- 
mission, seek further Agencies in South Wales and 
West of Engiand on Commission basis. —BOX No. 


£2699, “ The Engineer.” ee PD 


SUB-CONTRACTING 


KELLERING AND —_— Kancemmtma + A pete 
up to 8ft. by 6ft. or 6ft. er.—ARMYTAGE 
BROS. (KNOTTINGLEY). Le Ltd., The Foundry, 
Knottingley, Yorkshire (Telephone : Knottingley 
2743/4). E116 mw 





FOR SALE 


FRED WATKINS 
(ENGINEERING) LTD. 


Fielding 500-ton Vertical Downstroke Hydraulic 
ae 42in. by 36in. platens, with pumps and 


Fielding F 200-ton ditto, 3ft. stroke, with pumps and 
motors (5 available). 
Fielding 100-ton ditto, 4ft. to Sft. stroke, with pumps 


and motors. 
Two 73ft. 4in. by 4ft. Brick Lined Kilns or Dryers, 
with Crofts reduction gears and motors. 
Two 26ft. by 4ft. Rotary Cooler or Dryers, with 
reduction gear and motor. 
ons 


FRED WATKINS (ENGINEERING), 
COLEFORD, GLOS. 


MED 


IMMEDIATE DELIVERY 
FRORIEP 
PIT PLANER 
Model 20.000 














Capacity : Max. planing length 56ft., max. 
planing width 15ft. Normal depth of pit (under 
crossrail) 13ft. with 4 toolheads—cuts in both 
directions. All electric drive with Ward Leonard 
Set—main motor a.c. 135 h.p.—push-button 
control stations, independent power feeds, 
rapid power traverse, mech. tool-lifts. 

Fully reconditioned and ready for work. 
The ideal planer for heaviest, bulky workpieces, 
armour plating, &c. Available at fraction of 
new price. 

Write for full particulars to : 


SOAG MACHINE TOOLS, LTD., 
JUXON STREET, LAMBETH, 
LONDON, S.E.11. 

*Phone : Reliance 7201. 

Grams : “ Sotoolsag,” London, S.E.11. 


E8671 G 





MILWAUKEE 3H HORIZONTAL 
MILLING MACHINE 


Table 64in. by 134in.; capacity 34in. by 
by 17in.; spindle speeds 20/1000 r.p.m 


F. J. EDWARDS, LTD., 
359-361, EUSTON ROAD, 
LONDON, N.W.1. 
Phone : EUSton 4681 and 3771 


12in 


E8683 G 


VALES PLANT REGISTER LIMITED 
OFFER FOR IMMEDIATE SALE 





R s 

Neals NM 2-ton MOBILES, 35ft. Lattice, Ruston 
engine, pneumatics, 1951-52. £1100/£1250 each. 

JONES KL44 MOBILES, % 30ft. Jibs, Ruston 
engines, 1953-54. £2200 ea 

NEALS “QM,” 4/6-ton MOBILE, 30/S50ft. Jib, 
1955, pneumatics. £2875. 

NEALS “QMC” 4/6-ton CRAWLER, 50ft. Jib, 
1949, thoroughly overhauled 6 months ago. 


£1350. 

BOOTH 5-ton STEAM SHUNTING LOCO, 
4ft. 84in. gauge, 35ft. Jib, 1951, completely over- 
hauled. £1150. 

BUTTERS 5-ton 2- oe 3 alae DERRICK, 
120ft. Jib, No. 5555. 

ANDERSON 5-ton STEAM. DERRICK, 90ft. Jib, 
new 1947, in good condition. £1100 

ANDERSON 7-ton 2-motor ELECTRIC DERRICK 
120ft. Jib, approx. 1952. Offers. 

MORGAN 10-ton 2-motor ELECTRIC DERRICK, 
120ft. Jib, 1954, Bogies available. £4950. 

LORAIN MC3 10-ton Lorry-mounted, 30/65ft. Jibs, 
plus 15ft. fly-jib, Cummins engine, first-class 
condition. £5950. 

COLES 124-ton DIESEL ELECTRIC MOBILE, 
up to 80ft. Jib, Perkins engine, on pneumatics, 
first-class condition. £3800. 

BUTTERS 15-ton 2-motor ELECTRIC DERRICK, 
120ft. Jib, 1955. Price on application. Also 
Morgan ditto. 

FOR A COMPREHENSIVE LIST OF PLANT 
FOR SALE AND HIRE—SEND FOR VALES 
FREE PLANT REGISTER. 

Further details, 14, Lower Grosvenor Place, 

London, $.W.1. Telephone : ViCtoria 7531, 3501, 

8080, 9886 (15 lines). E107 G 


TWO TAYLOR AND CHALLEN NO. 6 GDP. 
DOUBLE - SIDED, DOUBLE - ACTION 
TOGGLE DRAWING PRESSES for ale. 
Arranged motor drive, 400/440/3/50 and fitted with 
automatic operator's guard. One machine has 
punch stroke 24in. and blankholder stroke !2in., 
the other machine has punch stroke 16in. and blank- 
holder stroke 94in. 38in. between = hts. —Full 
details, &c., from F. J. EDWAR LIMITE D, 
359, Euston Road, London, N.W.1, or 41, Water 
Street, Bi 3. E8710 G 
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FOR SALE 


RHODES No. 22 Geared, Double-Sided, Motorised 
Bar Shearing Machine, similar in construction to 
a double-sided power press, motorised for 400/3/50, 
shears mild steel plates up to 17in. wide by Ijin 
thick, pressure exerted approximately 250 tons, 
stroke S}in., width between guides 254in., weight 
approximately 134 tons. 

NEW BESCO High-Speed Power-Operated Plate 
Bending Roller, of steel plate construction, 
capacity 39in. by jin. in mild steel, motorised for 
400/3/50, diameter of top roller 42in,, bottom 
roller 4in., weigat approximately 19 cwt 

BESCO Heavy Universal Edging, Bending and 
Folding Machine, capacity 6ft. 2in. by 14 Gauge, 
fitted with centre supporting leg to strengthen 
bottom bed, complete with two blades for sharp 
and round bends, weight approximately 23 cwt. 

SIX NEW BESCO No. 3 Hand Lever Nibbling, 
Shearing and Rod Cutting Machines, to mount on 
bench or fix in vice, capacity ¢in. plates, jin. 
diameter rods. 

KEETONA Power Geared Open-Ended Guillotine 
Shearing Machine, undercrank type, motorised 
for 400/440/3/50, capacity 6ft. by ¢in. mild steel, 
depth of gap 4in., weight approximately 47 cwt. 

BRADLEY & CRAVEN Size No. 6 Open Fronted 
Geared Inclinable Power Press, motorised for 
400/3/50, pressure exerted approximately 60 tons, 
stroke 4in., bed 29jin. by 19in., with automatic 
safety guard and provision for detachable front 
tie bars, weight approximately 75 cwt. 

RHODES Double Geared Press Brake, with cast 
iron side frames reinforced by nickel-chrome steel 
bars, bed and top beam are of steel plate, pressure 
exerted 150 tons, former capacity 10ft. by 3/16in. 
or 18ft. by approximately }in., weight approxi- 
mately 20 tons. 

Photographs of the above are available. 

Very favourable Hire Purchase terms can be obtained. 

MACHINE TOOLS, NEW AND USED, 
Of Every Description. Attractive Prices 


F. J. EDWARDS LTD., 


359-361. EUSTON ROAD, 
LONDON. N.W.1. 
Telephone : EUSton 4681-3771 


And at 
LANSDOWNE HOUSE. 41, WATER STREET, 
BIRMINGHAM. 3 


Telephone : Central 7606-8 E207 ac 





COCHRAN No. 14 and No. 17 Vertical Multi- 
tubular Boilers. Each with auto-stoker, feed pump, 
calorifier, circulating pump and Rototherm. 1959 
Insurance Reports available—BOX No. E8612, 
“ The Engineer.” G 





1960 THE ENGINEER 
FOR SALE 


HYDRAULIC PRESSES 
FOR ALL DUTIES 


Our Current Stock includes the following : 
5340 ton Up-Stroking PRESS, 8ft. by Sft., 
Pump Unit. 
3000 ton Down-Stroke PRESS, 10ft. 6in. by 8ft. 
2000 ton Multi-Daylight PRESS, platens 6h. by 4ft. 
475 ton FLANGING PRESS, table 10ft. dia. 
REED BROTHERS (ENGINEERING), LTD., 
Replant Works, 
Woolwich Industrial Estate, 


Li IN, S.E.18. 
Telephone : WOOIwich 7611/6. 


with 


E8383 G 








BUNKER CLAMSHELL GATES 
LEVER OR AIR OPERATED 
ALL STEEL CONSTRUCTION 
MAXIM CONVEYORS 
(ENGLAND) LTD., 
BELVEDERE, KENT 
Ring ERITH 4223 
E170 G 














KEEP THINGS ROLLING 
if you remember 


WAROS might have 1#/ 
THOS. W. WARD LTD 


ALBION WORKS, SHEFFIELD 








MILWAUKEE 3H Horizontal! Milling Machine ; 
table 64in. by 134in.; capacity 34in. by 12in. 
by 17in., spindle speeds 20/1000 r.p.m 


Heavy Duty 
max 


NEWALL Type LA 10in. by 48in 
Hydraulic Plain Grinding Machines, 
wheel dia., 36in. by 10in. wide 


OLIVETTI R.4. 
duction Cylindrical 
admit S3in. between 
swivels 45 deg. (New). 


13}in. by 48in. Hydraulic Pro- 
Grinding Machines, 
centres, work-head 


BILLETER Radial Arm Open Sided Hydraulic 
Slideway Grinder, twin grinding heads, table 
9ft. 8in. by 2ft. 3in., covered bed, pendant 
control. 


ARTER 24in. Rotary Hydraulic Surface Grind- 
ing Machine, magnetic chuck 2Sin. dia., 
swing 30in. dia., table tilts 8 deg. for convex 
and concave grinding 


SYKES V.10 Gear Generating Machines, capa- 
city 14in. external, 20in. internal dia 


FRORIEP Model KE 10, 54in. Heavy Duty 
Vertical Turning and Boring Mills, pentagon 
turret and side head, main motor 50 h.p. 
elevating cross rail, rapid traverses 


REED PRENTICE No. 5 Kneeless Type 
Vertical Milling and Diesinking Machines, 
table 68in. by 16in., 48in. longitudinal traverse, 
16in. cross traverse, spindle speed 17 to 
600 r.p.m. 





A FEW SELECTIONS FROM 
OUR LARGE STOCKS OF 
USED MODERN MACHINE TOOLS 


FJ | ee Lfd 


359-361, EUSTON RD., LONDON, N.W.I Telephone: EUSTON 4681-3771. 


And at Lansdowne House, 41, Water St., Birmingham, 3. 


OR MEROD 26in. Stroke Slotting Machine, max 
diameter admitted 7ft. 2in., max. height 
admitted 3ft. 6in., revolving table SOin. by 
S0in. 


ORMEROD 26in. Stroke Traversing Head 
Shaping Machine, fitted with one head and 
two swivelling and tilting tables. 


ORMEROD I6in. Traversing Head Shaping 
Machine, fitted with one head and two tables 


KENDALL & GENT Screwing Machine, 
tangential diehead, with lead screw control, 
capacity 6in. tubes, 3in. bolts, large assort- 
ment dies 


OSTER Screwing Machine, capacity pipes 6in., 
bolts 4in., large assortment dies 


MAIDEN Screwing Machine, 
tubes, 3in. bolts. lead screw 
assoriment dies. 


CLEVELAND Model B. 24in. capacity Single 
Spindle Automatic, complete with bar feed 
and collets 


capacity 8in 
control. large 


GISHOLT 2L High Production Turret Lathe, 
with cross sliding turret and chasing saddle. 
hole through spindle 44in. dia., swing over 
bed 22#in. dia 

SNOW N.C.1i4 Face Grinding Machine, wheel 
head 12ft. stroke, table 12ft. 6in. by Ift. 6in., 
with full length magnetic chuck adjustable at 
various angles. 


Telephone: Central 7606-8 
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THE ENGINEER 
FOR SALE 


FRED WATKINS 
(ENGINEERING) LTD. 


STEAM BOILERS.—Cochrane Vertical (New), 
8ft. 6in., 8ft., 7ft. 6in., 7ft. and 6ft. in dia., 100, 
150 Ib. w.p.; reconditioned 8ft. 6in. down to 3ft. 
dia.; Economic 4ft. to 11ft. 6in. dia., including 
new 7ft. and 8ft. dia., 150, 180 and 200 Ib. w.p. 
300 reconditioned Vertical Crosstube, all sizes. 

AIR COMPRESSORS.—Two Belliss & Morcom 
2500 c.f.m., 100 p.s.i., 550 h.p. motors; also 
Broomwade 500, 400, 300, 200 and 130 c.f.m., all 
motorised ; and several others of various makes 
and capacities. 

200 AIR RECEIVERS, stocked up to 9ft. dia., 
to 500 Ib. pressure. 

ELECTRIC MOTORS.—150 Totally Enclosed and 
Flameproof Motors up to 200 h.p. 

MOBILE ROAD CRANES.—10-ton Lorain lorry- 
mounted 30ft.—70ft. extendible jib ; 10-ton 33 R.B. 
track mounted, 40ft. jib ; 8}- ton Ransomes 
Diesel/Electric, 21ft. jib. 6-ton Coles Diesel/ 
Electric, pneumatics, new 1948 (2); 6-ton Coles 
Diesel/Electric, solids ; 4-ton Coles Diesel/ 
Electric, solids ; 1945 ; 4-ton Jones KL44, diesel, 
1950; 3-ton Jones “Super 40” diesel, pneu- 
matics (3). 

OVERHEAD CRANES.—20/6-ton Vaughan 42ft. 
3in. span, cab type (6); 20-ton King, 42ft. 3in. 
span, 400/3/50 ; 15-ton Booth, 37ft. span, 400/3/50; 
15-ton Morris, 35ft. span, hand-operated ; 
10-ton Morris, 48ft. span, 36ft. lift ; 10-ton 
Vaughan, 23ft. 6in. span, 400/3/50 ; 10-ton 
Vaughan, 21ft. span, 44ft. lift ; Wharton 74-ton, 
25ft. span, 400/3/50 ; 5-ton Henderson, 24ft. 7in 
span, 1946; 5-ton Morris, 58ft. span, hand- 
operated ; 5-ton Royce, 2-motor crab, 440/3/50 
S-ton King, 29ft. 3in. span, power hoist, hand 
travel; 5-ton Morris, 28ft. 6in. span, power 


100 


hoist, hand travel; 4-ton Morris, 19ft. span, 
220V., d.c. (3); 3-ton Adamson, 48ft. span, 
400/3/50 ; 2-ton Adamson, 34ft. span, 400/3/50 
(2); 2 -ton Morris, 18ft. span ; 2-ton Vaughan, 
27K. 6in. span, 2-motor ; majority of the above 
are unused. 

DERRICK CRANES.—7-ton Anderson Grice, 
100ft. jib, electric; 7-ton Rushworth, hand, 
30ft. jib ; S-ton Wilson, electric, 70ft. jib ; 14-ton 


Anderson Grice, hand, 40ft. jib. 
RAIL CRANES.—18-ton Brownhoist, steam, 50ft. 


jib ; 10-ton Coles, steam, 40ft. jib ; 10-ton Grafton 
34ft. jib, diesel conversion ; 8-ton Wilson, steam, 
35ft. jib ; 5-ton Grafton, 35ft. jib, diesel conver- 
sion ; 5-ton Smith, 5Oft. jib(2) ; 5-ton Cowans 
Sheldon, 50ft. jib. 


LOCOS.—Fowler diesel, 150 h.p. (2); Barclay & 
Ruston 80/88 h.p. diesel ; Bagnall 14in. by 22in. 
(two oil-fired, one coal), Peckett, steam, 7in. by 
12in., 1941; also 3 miles track, 24in. gauge, 
Bogies, Turnouts, &e. 

STEEL PIPING.—S50,000ft., 
60,000ft., 3in. black, new ; 
1000ft., 12in. seamless ; 


2in. Galvanised, new ; 
5000ft., 8in. seamless ; 
500ft., 14in. seamless ; 


400ft., 18in. riveted ; 280ft., 2lin. o.d. welded 
flanged ; 3800ft., 21in. seamless flanged ; SOOft., 
24in. riveted ; 1450ft., 27in. o.d. welded flanged ; 
216ft., 48in. riveted ; 216ft., 60in. riveted. 


CAST IRON PIPES.—Large stocks all sizes up to 
24in. flanged and s.s. Immediate delivery 

VALVES.—Exceptional Surplus Ministry Lot. New 
Stainless Acid Cocks and Valves, over 5000, imme- 
diate delivery, below makers’ prices. Large stock 
ail sizes, Parallel Slide Sluices, Gunmetal, Reducing 
and Check Valves. List on request. 

STORAGE TANKS.—300 cylindrical and rectangue 
lar up to 12,000 gallons, for oil and petrol, also 
sectional steel and cast iron up to 50,000 gallons 


MACHINE TOOLS.—Heenan & Froude Dynamo- 


meters, 1500 h.p. maximum, 18in. Dial Indicator 
(three); Scriven Plate Bending Rolls, 14ft. 
by din.; Berry Bending Rolls, 7ft. by din. ; 


Tangye 200-ton Hydraulic Vertical Straightening 
Press, 15ft. by 3ft. table; Herbert Miller, 
6lin. by 15in. table ; Pels Punch and Shears, jin 
nine new 2 cwt. and I cwt. Pneumatic 


capacity ; 

Hammers ; Bonn Hydraulic Tube Bender up to 
20ft. by 4in. bore ; 40 kVA. Sciaky Spot Welding 
Machine; Berry Guillotine, capacity 4ft. by 


lin. ; Fielding Hydraulic Tube Bending Machine, 
24in. stroke, up to 8in. capacity. 


SLING ENGINEERING WORKS 


COLEFORD, GLOS. 


’Phone : Coleford 2271/2. E106 G 





HYDRAULIC PRESSES 
HYDRAULIC PUMPS 
Hydraulic Accumulators, Valves, Fittings, New 
and Second-hand. Complete installations. 
All kinds of Hydraulic Equipment in Stock. 


THOMPSON AND SON (MILLWALL), LTD., 
Cuba Street, Millwall, London, B.14. 
East 1844/5. Ellia 





HIGH CLASS POWER PLANT FOR Dis- 

POSAL comprising :— 
2000k W Metropolitan-Vickers TURBO-ALTER- 
NATOR SET, pass out Turbine 250 Ibs. pressure, 
—— 30 Ibs., coupled through reduction gear- 
to Alternator, 440 volts, 3-phase, 50 cycles, 


plant and control gear. 
1000k W Metropolitan- ickers TURBO-ALTER- 
NATOR SET similar to above. 

Battery of TWO Brick set ECONOMIC BOILERS 
by Daniel Adamson, 10ft. diameter by 15ft. 6in. 
long, with Hodgkinson Pe gy Stokers, 
Green’s Economiser of 480 tubes, 1.D. Fan, 
Superheaters and 3 Weir “ee =" 5 Working pres- 
sure 265 ibs. per square superheated 
560/640 deg. Fah., total ~t.. ~ *25,000 Ibs. per 


hour. 
BOX No. E8382, “‘ The Engineer.” 


STEEL FRAMED BUILDINGS FOR SALE, 
8ft. to 400ft. clear width, as Workshop, Storage, 


1000 r.p.m., cor 


G 
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HENRY BUTCHER 


AND CO. 
Auctioneers, Valuers 
and Surveyors 








Specialising 
SALE & VALUATION 


ENGINEERING & ALLIED 
WORKS 
PLANT & MACHINERY 





73, Chancery Lane, London, 


W.C.2. 
HOLBORN 8411 (8 lines) 





ESTABLISHED 1877 


LEOPOLD 
FARMER & SONS 


AUCTION SALES 


and 


VALUATIONS 


OF PLANT, MACHINERY AND 
INDUSTRIAL PROPERTIES 


FACTORY INVESTMENTS 
MORTGAGES ARRANGED 


46, GRESHAM STREET, 
LONDON, E.C.2. 


Telegrams : 
Sites, London 


JOHN FOORD 


& COMPANY 


VALUERS AND 
ASSESSORS 

OF WORKS, FACTORIES 

ENGINEERING PLANT 

AND MACHINERY 


56, VICTORIA STREET, 
LONDON, S.W.1. 


Lig ey $ 
Monarch 3422 (8 lines) 





VICTORIA 2002/3/4 
Established Over a Century 








FOR SALE 











JOHN GODDEN (STOKE) LTD. 

GENERATING PLANT, RECTIFIERS AND 
| egg yy FOR DISPOSAL 
Two Paxman 330kVA 12 rph_ type 
DIESEL XLTERNATOR SETS. 

ONE 110kW Lg ®t Electric 3K type DIESEL 
ALTERNATOR 5S 
TWO 250k W, 3300/3/50 $0 English Eectric MERCURY 
ARC RECTIFIERS, 500 volt, 2 wire. 
ONE 1000kVA A med volt Gresham Outdoor 


TRANSFO 
ONE 750kVA_ 11,000/3300 volt Gresham Outdoor 
TRANSFORMER 
ONE _ 10, _— volt B.T.H. Indoor TRANS- 
FORMER 
JOHN GODDEN (STOKE) LTD. 





Hangar ——t_ &e. —Please write details of 
requirements Iiman Hangars, Ltd., Hobart 
House, Grosvenor Place, London, S.W.1. E176 G 





Kingsway, Stoke-on-Trent. 
Stoke-on-Trent 44393, 48056 E2690 a 


Tel.: 


AUCTIONEERS & VALUERS 


Established 1850 


WHEATLEY KIRK 
PRICE & CO. 


£. L. JUDSON, F.R.I.C.S., F.A.1. 

E. BEDDARD, A.1.MECH.E., F.A.L.P.A. 
M. S$. CHEAVIN, F.A.I. 

G. EB. GIBBS, F.A.L.P.A. 





SURVEYORS, VALUERS 

and AUCTIONEERS of 

FACTORIES, PLANT and 
MACHINERY 





FIRE LOSS ASSESSORS 





9, REX PLACE, LONDON, W.1. 


113 





AUCTIONEERS & VALUERS 





Established 1807 


FULLER, HORSEY 


SONS & CASSELL 


Speciali 
IN THE 


SALE & VALUATION 
OF 
WORKS and MANUFACTORIES 
ENGINEERING PLANT 
and MACHINERY 


10, LLOYD’S AVENUE 


LONDON, E.C.3. 
Telephone : ROYAL 4861 














Telephone : HYDE PARK 8844/5/6 (3 lines) 
E ay R 
By Order of the Secretary of State for War 
SALES AUCTION 
Main Location Auctioneers 
February 2 Miscellaneous stores M.O.A. Storage Depot, WALKER, WALTON & 
Ruddington, Notts, HANSON’ (Dept. L), 
Byard Lane, Bridlesmith 
Gate, Nottingham. 
(Tel.: 54272.) 
February 10 Machine tools and Technical Stores Depot, SHOULER & SON 
miscellaneous stores, Old Dalby, Leics. (Sale (Dept. L), 1, Norman 
including :— at Melton Mowbray.) Street, Melton Mowbray, 
(ret: 50 
e 38 § 
Lathes, boring and surfacing, centre, turret and precision ; milling and 
nibbling machines; shapers; pillar, bench and portable electric drills ; 
grinders and sanders ; ; presses; gear generating machine ; fuel pump 
grinding and lapping machines ; wet grinders ; cylinder borers : forges and 
hearths ; electric drying ovens ; watchmaker and instrument lathes ; arc 
welders and transformers ; : welding kits and spares ; engraving machine ; 
universal woodworkers ; planers and thicknessers ; *plane and mould iron 
grinders ; chain and chisel mortisers ; bench portable, chain and electric 
saws ; lathe turning tools ; saw blades ; ; Spluttering machines ; test instru- 
ments ; ; voltmeters ; photographic and cine spares, etc, 
February 18 Miscellaneous stores M.O.A. Storage Depot, RUSSELL, BALDWIN 
Rotherwas, Hereford. & BRIGHT, LTD. (Dept. 
5 , King Street, 
Hereford. 
(Tel.: 4366.) 
February 25 Vehicles and miscel- M.O.A. Storage Depot, Eee & WALLACE, 
laneous stores Bowhouse, Hurlford, Nr. (Dem. L), Bank 
K Ayrshire. Sidian raham Street, 
Glasgow, E.1 
(Tel. : Bridgecca 2447/9.) 
March 1-2 Machine tools and M.O.A. Storage Depot, J. H. se a | & SON 
miscellaneous stores Byley, Nr. (Dept. . Albert 
(Sale at Cheet- cans, Bm. 2. 
ham Town Hall, Man- el.: Blackfriars 8373.) 
chester, 8.) 
March 8 Machine tools and M.O.A. Stor Depot, FULLER, 
miscellaneous stores Royal Arsenal, Woolwich, SONS & CASSELL 
London SEIS (Dept. L), 10, Liovd’s 
Avenue, London, E.C.3. 
(Tel.: Royal 4861.) 
Application for catalogues, available 14 days prior to date “ Ms should be 
auctioneers shown above (price of catalogue Is. 0d. P.O. on - eee + ee 
Elis; 























FOR SALE 
HAVE YOU A STOCKPILE HANDLING 
PROBLEM? A _ self-loading, self-discharging 


between 70 tons per hour for coke and 200 tons per 
hour for ore. Electric drive from a volts, 








SIMORSWOOD. 3361, or write, Lt.-Col M. 
Butler, Search (Liverpool) i Hi. 
Kirkby Trading Estate, Li E8551 G 
NISSEN TYPE HUTS on aes. Prompt despatch 
of 16ft., ., and ;_ also —— 
Et A Se na’ Biter 86ft. 6in. 
and 91ft. wide. These i are various 
lengths and comprise steel framework with gal- 
Deve 115, 7 Thorn and Sona Tid. Brampton 
, J td., 
— EBli3 o 


SALE re NEXT 
ANBURY, 
SPECIAL SALE OF MECHANISED 


CONTRACTORS’ PLANT AND 
VARIOUS SPARES 


previously advertised 
Will be held at ‘ 
YOUNG'S AGRICULTURAL TRACTOR AND 
IMPLEMENT DEPARTMENT PREMISES, , 
UNDRY SO UANBURY. ROAD, 


by kind pereipeinn of 1+ aaa Garage 
of Banbury, Ltd., 
on TUESDAY NEXT, FEBRUARY 2, 1960. 
Sale to commence at 11.30 a.m. 
No catalogues. 


Midland Marts, Ltd., 
, High Street, Beubery (Tel.: 2274). 


i 
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ENGINEERING AND 
_ OTECHNICAL FACILITIES 


7 CASTING DESIGN AND ITH 
METALLURGICAL CONPROL TECHNICAL MATTERS Cc & S X) M 
HIGH DUTY GREY IRON Li ad ITE D 


HIGH STRENGTH & GOOD STRUCTURE 


WEAR RESISTANCE IRONFOUNDERS 
Se WOLVERHAMPTON 


SAND CONTROL 
DIMENSIONAL ACCURACY 
SMOOTH FINISH 


QUANTITY PRODUCTION 
CAPACITY 


SERVICE 


Enter No. 1141 on reply card 





TUBE EXPANDERS FOR ALL 


The Wicksteed Automatic Torque Control Unit. Designed for use : 

with a conventional drill type electric Motor accurately produces “4 As supplied to the ADMIRALTY, 

uniformly pressure tight tube joints. When the preset torque limit is 

reached the motor automatically reverses. Standard Units are for = * 

100/120 or 210/240 volts A.C., with voltage variation compensation. y RAILWAYS, OIL REFINERIES, 
Using Wicksteed adjustable ball bearing Y y Ps LEADING BOILER MAKERS and 
thrust type Expanders, tubes #” to 1” g 
and under certain conditions smaller 
and larger tubes can be accommodated- 
Write for further details. 


BRITISH ELECTRICITY AUTHORITY, 


INDUSTRIAL USERS. 


Leading Tube Expander Manufacturers for Over 70 Years 


Charles Wicksteed & Co. Ltd. Kettering, England Tel: Kettering 3113 


REGISTERED TRADE MARK 
Enter No 1142 on reply card 
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FROM 1/3-250 bp. @UUTATITIN 
50,000 


IN USE Throughout the World / 


The Hydrovane principle was developed and 
introduced by Bullows in 1948 and 

has since been adopted by all the major 
manufacturers throughout the World! 





10 Licencees manufacturing 
Hydrovane Compressors 


throughout the World! 


For further details of the Hydrovane principle 
send for our ** Questions & Answers ’’ Folder 


A. BULLOWS & SONS LTD ~- LONG ST - WALSALL - STAFFS - TEL. 5401 


Enter No. 1151 on reply card 
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When the ‘right time’ is essential 


in process cycles 


or welding current duration 


depend on AE I electronic timers 


GENERAL PURPOSE AND PROCESS WORK—TYPE FU 21 
p» Available from stock in timing ranges covering 0:5 to 180 seconds 

>» No moving parts in timing circuit 

> Easily arranged to operate in individual contro! schemes 

> High repetitive accuracy 

>» Suitable for 40/60 cycle a.c. supplies of 110, 200/250, or 400/440 volts 


WELDING—TYPE FW 19 
> For control of resistance welding machines 
>» Timing range 0-1 to 10 seconds 


>» No moving parts 
> Supplied with separate rheostat for remote setting 


> Available from stock for immediate delivery 


Please write for further technical details and 

a copy of our brochure ‘Electronics in Industry’, 
Our engineers will be pleased to help you with 
your automatic timing problems. 


Associated Electrical Industries Limited 


Electronic Apparatus Division 
NEW PARKS,LEICESTER, ENGLAND 
AS385 
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It is improbable that Dean Swift had any thoughts about ball bearings 
























in his curious romancings, but he would, we believe, appreciate the well-balanced 


design and fine finish of both our big and little fellows.We have made bearings 
as large as 5’ 0” diameter to support a locomotive turntable whilst their tiny 
counterparts, some as small as 3mm, diameter may be used on a very high speed 


dental drill, or perhaps for an instrument where the need is not for speed but 


extremely sensitive motion. These Lilliputians of engineering are held to B.S.I. limits 











of accuracy or to the American specifications 


ABEC 3, 5 or 7. 


Enter No. C51 on reply card 





The 
Electrical 
Industry’s 
Most 
Reliable 
Jointing 
Material 



























































GASKETS - WASHERS - SHEETS 
SYNTHETIC and RUBBER MOULDINGS 
and EXTRUSIONS. 


KAUTEX LIMITED 


ELSTREE WAY ELSTREE HERTS Telephone: ELSTREE 177789 & 17706 
Enter No, C52 on repiy card 
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_..0 rivets? 


There aren't so many rivets in to-day’s steelwork, 
because Britain’s steel industry 1s now rolling 


new beanis and columns, so proportioned as 


to carry the load without needing riveted-on plates, 


Welding also reduces the amount of riveting, and 


results in a neat, compact construction. 


CHEAPER 


These advances mean that the finished structure is 
cheaper, because steel and labour are saved. 


STRONGER A higher safe working stress is now recognized, again reducing the amount 
of steel needed for a given job. 


FURTHER SAVINGS Fire-proof encasement, hitherto calculated as a burden on the st 
work, is now accepted as contributing to its strength: so that columns can be slin 
saving steel and labour. 





} A STEEL-FRAMED BUILDING IS ALWAYS A SOUND 
° ° ° INVESTMENT BECAUSE ITS SECURITY IS UNQUESTIONABLE 
AND IT IS SO EASILY ALTERED OR ADAPTED 


BRITISH CONSTRUCTIONAL STEELWORK ASSOCIATION, WESTMINSTER, S.W.1 
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